3D. & i £S) ©. @ ie > Ge O27. 8 5 


1959 


DECEMBER 


ee 





ammo mae 


wa-—mnV77-e ower 
—_—_ a _—_— =a 
cians Tie ee 
- =—-=-—--— 
——— 
ge 






































a “ 
— oe 


SOME OF THE HARDINGE PRECISION MACHINES 
AT MOTOROLA WESTERN MILITARY ELECTRONICS CENTER, PHOENIX, ARIZONA 
FOR 
PRECISION TOOL ROOM WORK, DEVELOPMENT AND PRODUCTION 
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if you surface grind small work 


CHUCK [7 HERE 


on the HEALD MODEL 161 ROTARY 


Waes you want to get a better finish, easier and at 
lower cost, put your small surface grinding work on a 
Heald Model 161 Rotary. Available with a standard 
6” chuck and 8” auxiliary top piate, it will handle 
work with a swing of up to 1214” inside the guard. 
On long runs or short, it will give you the high pre- 
cision and fine surface finish that you'd expect only 
from a larger and much more costly machine. 

Only the Heald Model 161 Rotary Surface Grinder 
offers you all these big-machine features in a small- 
size, low price unit: manual or power reciprocation 

-dry or wet grinding — simple operation — precision 


chuck swivel for flat, convex or concave grinding — 
powerful direct-drive wheelhead — vertical column 
construction — precision calibrated feed control — and 
anti-friction table with hardened steel box-type ways 
riding on hardened steel rollers. 

Completely modern in every detail, this machine 
offers a low-cost solution to your rotary grinder obso- 
lescence problems, or to the equally serious problem 
of tieing up a bigger machine on work than can be 
handled more easily and economically on the 161. 
Ask your Heald engineer for complete information, 
or send for Bulletin No. 2-161-1 


THE HEALD MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 


Worcester 6, Massachusetts 


Chicago * Cleveland * Dayton ¢ Detroit * Indianapolis * Lansing * New York * Philadelphia * Syracuse 


It PAYS to come to Heald 
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Machinery 


THE MONTHLY MAGAZINE OF ENGINEERING AND PRODUCTION 


IN THE MANUFACTURE OF METAL PRODUCTS 


SHOP PRACTICE 


Dawn of a New Model Year 

Pontiac Pinion Production Features Spherical Grinding 
Building Unitized Bodies at American Motors 

Trucks Shift to Automatic Transmissions 

Welding of Stub Frames for the Chrysler Unibody 
Stampings for Studebaker’s Convenience-Size Lark E. J. Lievens 
Ford Piston Lines Retooled for Falcon’s Simplified Six ... Raymond H. Spiotta 
Heavy-Gage Stampings Produced in Fully Mechanized Setups .. Herbert Chase 
Transfer Machining of Aluminum Cylinder Heads for Compact-Car Engines 


Raymond H. Spiotta 
Lewis B. Arscoti 
William C. Hartley 
Lyle E. Robson 
Charles H. Wick 


MACHINE AND TOOL DESIGN 


Economical Press Tooling for the Ford Falcon 


Fixture Faceplate Transferred with Work from Machine to 
Machine Jose C. Sobkowiak 


Simple Wire-Straightening Device Dov Jisraeli 
Cut and Ground-Thread Taps—1 and 2 (Data Sheet) 


Charles H. Wick 


MANAGEMENT PROBLEMS AND MEETINGS 
The Challenge of America’s Small Cars 

Explore Your Order-Handling Methods 

Foreign Competition Cited by Machine Tool Distributors 


Charles 0. Herb 
Bernard Lester 


DEPARTMENTS 


Keeping up with Washington Dato Sheet 
Talking with Sales Managers New Catalogues 
Tool Engineering Ideas Between Grinds 
Latest Developments in Shop Equipment 182 

Book Reviews 
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Seven out of ten 
successful 
threading operations 
require 

engineering 





Recent Landis sales figures show that 7 out of 10 
successful Threading Operations require 

some Engineering to assure the utmost in 
Threading efficiency. ““Threading Equipment 
by Landis” includes Engineering Service geared 
to offer help with any Threading Operation. 
This Engineering Service is the best available. 
Backed by the resources of the World’s Largest 
Manufacturer of Threading Equipment, our 
Engineering Department is able to handle every 
type of Technological requirement. 


For example, a LANDIS 32AX LANDMATIC 
Heat Treated Die Head was recently engineered for 
application to a No. LAC Warner and Swasey 
automatic chucking machine to produce two 
different thread diameters simultaneously in one 
pass on a single workpiece. This two diameter 
threading greatly reduced threading and 

material handling time. 


Plants everywhere benefit from the knowledge 
our Engineering Department applies to every 
threading operation. Advice on thread 

design, the proper threading method to use, the 
proper threading equipment to use, and the 
development of special tooling, fixtures, 

or equipment for unusual operations are among 
the services offered. Engineering Service 

can also mean much to you in the solution of your 
daily Threading Problems—whether 

in Cutting, Rolling, Tapping or Grinding. 


LANDIS Machine COMPANY 


THE WORLOS LARGEST MANUFACTURER OF THREADING EQUIPMENT 
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Taps — Collapsible Centeriess Thread 
5 Solid Adjustable Grinding Machines 
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Thread Rolling Tools 


Die Heads — 
Thread Rolling Machines Rotary & Stationary 





This automotive pinion is fed automati- 
cally froma vibratory feeder down a chute 
to the magazine slide from which it is 
located and clamped on an expanding 
arbor. The pinion is cut, stripped from 
the arbor and ejected into the unloading 
chute. Total elapsed time, one minute. 
Gear Data: 16 Teeth, 18 Pitch, 20° 
Pressure Angle, 18° 30’ Helix Angle, 
54” Face Width. 


THE 


PRECISION 
LINE 
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WORK HANDLING 


Is A Natural Complement to 
the High Production Rates 
of the Fellows 4GS Gear Shaper 


Although designed for both manual and automatic loading, the 
4GS Fellows Gear Shaper makes best use of its high production rates 


when equipped with work handling devices. 


The physical construction of the machine is such that it may 
be easily adapted for use with magazines and chutes for automatic 


loading and unloading at substantial cost savings on continuous 


production runs. 


Ask your Fellows representative about the many advantages of 
automatic work handling with the 4GS Fellows Gear Shaper, or write 


direct to the Fellows Gear Shaper Company. 


These internal clutch parts are handled 
in the same manner as the 16-tooth ex- 
ternal pinion, except that the cutter- 
spindle is automatically stopped at the 
top of its stroke for clearance during the 
loading and unloading cycle. Cutting 
time is 114 minutes. Gear Data: 10 Teeth, 
12.4 Pitch (Stubbed), 30° Pressure 
Angle, Spur, 94” Face Width. 


This transmission cluster gear shaft is 
handled by two sets of air-operated 
“fingers” mounted on a turret. As the 
turret rotates, one set of fingers moves 
the finished piece to the unloading chute 
while the other set brings the new blank 
into position. Cutting time is 35 seconds. 
Gear Data: 10 Teeth, 12.4 Pitch 
(Stubbed), 30° Pressure Angle, External 
Spur, %%” Face Width. 


This automotive stem pinion is handled 
in the same manner as the cluster gear. 
In both cases, safety devices prevent the 
machine from starting unless the blanks 
are in the correct cutting position. Load- 
ing and unloading chutes may be hand 
or conveyor fed. Cutting time is 244 
minutes, Gear Data: 17 Teeth, 10 Pitch, 
19° 30’ Pressure Angle, 32° 51’ Helix 
Angle, 54” Face Width. 


THE FELLOWS GEAR SHAPER COMPANY 


78 River Street, Springfield, Vermont, U. S. A. 


Branch Offices: 
1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N. J. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 


Gear Production Equipment 
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Rough milling the pan face, station 2. This is the first 
machining operation on the transmission line. 


CINCINNATI 26-STATION TRANSFER LINE at Ford Motor Company's 
new plant in Sharonville, Ohio, automatically bores, mills and drills 
automatic transmission cases in 33 machining operations. Accuracy 
and finish are excellent. The machine cycles 137 times per hour. 


DESIGNERS AND BUILDERS OF SPECIAL MACHINES © VERTICAL AND HORIZONTAL BROACHING 
THE CINCINNATI MILLING MACHINE CO., CINCINNATI 9, OHIO 
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Dependable Productivity 


-Station TRANSFER LINE... 


Atenioum transmission cases re- 
quire gentle handling and firm, bal- 
anced clamping during the machining 
operations . . . and a high degree of 
dependability in the production equip- 
ment. All these requirements are 
incorporated in the CINCINNATI 26- 
Station Unit Type Transfer Machine 
illustrated at the left. This production 
line mills, drills and bores Ford auto- 
matic transmission cases; inserts two 
bushings; automatically banks excess 
parts; transfers the casting from one 
station to the next. There are 26 sta- 
tions, allocated as follows: 10 for ma- 
chining, one for inserting bushings, 


one for banking, one for future engi- 
neering changes, and the remainder 
for other functions required in a mod- 
ern transfer line. Several outstanding 
advantages are incorporated in this 
line, including unit construction and 
complete static electrical control. 
Cincinnati engineers and builds spe- 
cial machines and complete production 
lines varying in complexity from small 
bearing-shell broaching machines to 
giant production lines performing a 
multitude of operations. Make Cin- 
cinnati your first choice for equip- 
ment of this type. The Special Ma- 
chine Division is ready to serve you. 
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Boring and chamfering the large diameter. At the 
same time, boring and facing operations are per- 
formed from the other end. Station 8. 


Inside the transmission case. Hard- 
to-reach surfaces are easily machined 
on the CINCINNAT! Transfer Line. _ 
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CINCINNATI 


SPECIAL MACHINE DIVISION 


ae MACHINES © COMPLETELY AUTOMATED PRODUCTION LINES 
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feed 


gives uniform size, roundness 
and finish for more 
usable work pieces 


MICROFEED is the new Landis precision 
wheel feed for large or small lot production 
grinding. On a new Landis grinder you can 
have this development that assures grind- 
ing precision to your closest tolerances. 
MICROFEED is an extra fine feed to final 
size that automatically cancels machine 
temperature variations, wheel wear, wheel 


pressure changes, and work variations. 


Operation of MICROFEED is not compli- 
cated. It saves setup time, raises output by 


eliminating scrap due to feed variations. 


precision grinders 


LANDIS TOOL concanr / WAYNESBORO, PENNSYLVANIA 





Swingline ~101 
Staple Gun 
The Tool of a 

1000 Uses. 


——_ 
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FRONT and BACK 
views of +101 Staple 
Gun base. 


= Swingline, Incorporated, represents another ee 
example of the reliance successful manufacturers 
place upon U. S. Press Room Equipment. 


In the manufacture of their ‘‘Swingline No. 101 er 
Staple Gun’”’ Swingline utilizes the U. S. team of 
“Cradle to Straightener to Slide Feed’’ — 

a perfectly matched combination. 


Swingline, in the production of their 101 Staple Gun, 
fabricates the 101 base from .062” coil stock, 
1.468” wide. Stock is unwound from a model 
ACC-1-9C U. S. Multi-Roll Cradle. From the Cradle, 
stock leads into a model SS-27 U. S. Plain Stock 
Straightener which removes coil set. The stock is 
drawn through the Plain Straightener by a model 
SF-68A U. S. Slide Feed and accurately fed 

to the press with a feed stroke of 534”, at a rate up 
to 4000 per hour. This particular U. S. Slide Feed 
has a maximum stock width capacity of 

6” and a maximum feed length adjustable up to 8”. 


As it has for Swingline and many other manufacturers, 

U. S. Press Room Equipment can help you to 

produce a fine product, economically. If yours is a 

press room production operation, get the complete J 
story about U. S. Press Room Equipment by 

sending for Bulletin No. 85M. 





COMPANY, ING. AWrere (East Orange) NEW JERSEY 


Multi-Millers® © U.S. Automatic Press Room Equipment © U. S. Die Sets and Accessories 
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NEWARK, NEW JERSEY 


Pump parts with Missile grade accureg 


now produced on production basis 


As a result of Eco’s installation of two Warner & Swasey 
2AC Chucking Automatics, the chemical process 

industry has, for the first time, a wide selection of standard 
stock pumps at production prices. Formerly,high-cost 
custom-built units were always used. 


Moving highly corrosive and/or hazardous liquids is routine for Eco’s 
small rotary displacement and centrifugal pumps. For example, 

the successful Vanguard II Rocket was fueled at Cape Canaveral 
with an Eco pumping unit. 

To meet these extreme safety and accuracy requirements demands 
precision machining of nickel alloy materials and austenitic 
stainless steels—both extremely difficult to machine because of their 
work-hardening characteristics. Their Warner & Swaseys offer definite 
advantages by providing extreme rigidity and constant tool feed pressures. 

Because pump capacity and volume, as well as long life and freedom 
from vibration, are dependent on good fits, components are machined 
on the Warner & Swaseys to tolerances as low as .0005”. Formerly 
Eco had to rough out pump bodies on turret lathes—then finish to the 
necessary close tolerances on specialized precision finishing equipment. 
Now all operations are handled easily on the 2ACs—and at 
production rates from 3 to 10 times faster than previous methods. 

Our Field Engineers have the complete facts on how ae 
these versatile Automatic Chuckers can boost your i 
production and profits on precision work. Fe 
Why not call him in, today. 


WARNER 
SWASEY 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS...WITH A WARNER & SWASEY 
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Ready for 

immediate Delivery 

The new Norton No. 2 
Centerless Grinder can be 
arranged for full automatic, 
semi-automatic or manual 
thru-feed or plunge grind- 
ing. Capacity includes work 
diameters ranging from Vg” 
to 4%" depending on type 
of work rest and bor grind- 
ing fixture. 


Newest NORTON Grinder 
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accuracy... economy 


Like all Norton grinders and lappers the Norton 
No. 2 Straddle-Bearing Centerless Grinder is built 
to deliver “Touch of Gold’’ performance the 
Norton extra that adds value to your product while 
cutting your production costs. 

You'll find plenty of proof of that in the modern 
construction of this newest machine of its type. 
Straddle support of spindle bearings adds strength 
and ability to take tough jobs . . . the mobile wheel 
head and constant work-loading alignment make 
jobs shorter and easier. 

Many other features result in outstanding per- 
formance advantages. Call your Norton Sales En- 
gineer, a trained expert in the grinding field, for 
consultation on how these features can benefit your 
production. Or write for Catalog 1328. NORTON 
ComPANY, Machine Division, Worcester 6, Mass. 


NORTON 


GRINDERS and LAPPERS 


District Offices: Worcester, Hartford, Cleveland, Chicago, Detroit. 
In Canada: J. H. Ryder Machinery Co. Ltd., Toronto 5. 


3 MAJOR ADVANCEMENTS 
IN CENTERLESS GRINDING 


Straddie-Bearing Spindle Support, in both grinding and 
regulating wheels, provides extra strength. Combined 
with the inherent rigidity of Norton spindles this boosts 
capacity to take heaviest cutting pressures, while permit- 
ting fast grinding to close tolerances under all conditions. 


Mobile Grinding Wheel Head, with wheel mounted be- 
tween head ways and feed screw located beneath wheel 
center for ideal balance, provides instant response to sig- 
nals. This results in especially fast sizing, one of many 
important advantages over fixed head operation. 


Work Loading Alignment is never disturbed by wear of 
either grinding or regulating wheel . . . neither is the align- 
ment of the work rest blade. Movable heads for both 
grinding and regulating wheels make this advantage pos- 
sible .. . and especially time-saving in a battery set-up. 


Making better products...to make your products better 
NORTON PRODUCTS: Abrasives + Grinding Wheels + Grinding Machines + Refractories + Electro-Chemicals — BEHR-MANNING DIVISION: Coated Abrasives « Sharpening Stanes + Pressure-Sensitive Tapes 
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OUTPUT: 128 pieces ( 100%. ~™ al Gs”. 


OPERATIONS: Milling, drilling, ae £ ne 
reaming and tapping. P 











The cutter changing mechanism 
overcomes problems usually 
encountered where heavy, large 
diameter milling cutters are 
mounted on vertical spindles 

The head is a standardized 
Cross adjustable spindle 
“building block” unit for heavy 
duty production milling 





» As shown above, the “swivel 
head" is in operating position 
For changing tools, the head is 
“swiveled” by a manually 
controlled hydraulic cylinder 
as shown below 
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Innovations For Greater 
Accessibility, Faster, Easier 
Tool Changing and 


Electrical Trouble Shooting 


Several new design developments in this Cross 
Transfer-matic for machining 6-cylinder, aluminum 
crankcase assemblies contribute significantly to 
reduced predictable and unpredictable machine 
down time for tool change and electrical trouble 
shooting. 


LESS PREDICTABLE DOWN TIME: A cutter changing 
mechanism on the milling head at Station 4 handles 
the cutter for the tool set-up man, speeds up cutter 
replacement, prevents blade chipping and promotes 
safety. 


In the final station of the machine, a new “swivel 
mounting” arrangement is employed on a 19 spindle 
tap head. For changing tools, the head is swiveled 
out of the work area thus providing maximum 
accessibility for easier, fast tool changes. 


LESS UNPREDICTABLE DOWN TIME: Electrical trouble 
shooting on this machine is greatly simplified by 
another new Cross development— integral machine 
unit push button-terminal stations. All terminal 
wiring formerly located in the wing base has been 
combined in the push button panel. By removal of 
all wiring from inside the wing bases, unpredictable 
electrical failure from exposure to coolants and 
moisture in the base is prevented and accessibility 
minimizes downtime for trouble shooting. 


To prevent scratching and scuffing of the locating 
surfaces of this aluminum part, a lift and carry 
mechanism is employed. 


Cross “building block” construction permits 
economical conversion as part design changes occur. 


In your next tooling job, make Cross Transfer- 


matics your first choice for production milling, 
drilling and boring operations. 


Established 1898 


~LROoOSS... 
First tn Automation 


PARK GROVE STATION © DETROIT 5, MICHIGAN 











If you’re tired of seeing small jobs on your large 
expensive millers .. . 


If you’re tired of extra set-ups because your miller has 
only a single head... 


If you’re tired of whittling away at rugged jobs with low 
power heads... 


If you’re tired of complicated controls that make your 
operator a mountain goat... 





this new 


TN Ms 


is for you 


Built in a wide range of high horsepower sizes, with great 
eva a mete el CoMucleslotet-tatelet Mm stesls)ttetceM stelle 
control, it fills a long standing need for a powerful, 

rigid, milling machine for medium sized jobs. 


The G. A. GRAY Co., Cincinnati, Ohio 
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MASTERS and PADS 


FOR BETTER PERFORMANCE — BETTER PRODUCTION 











Master COLLETS and Paps 


The Only Master Collet with 
No Work Pressure On The Screw 


Available For: Cleveland-Cone 
Greenlee—Gridley and Acme-Gridley 
National Acme—New Britain 
Warner & Swasey 


Pads Cannot Work Loose 

No Screws — No Pins 

Available For: Brown & Sharpe 
Cleveland—Cone—Davenport—Greenlee 
Gridley and Acme-Gridley—National Acme 

New Britain—Warner & Swasey 


Atlanta, Boston, Chicago, Dayton, Detroit, Elmira, Hartford, Los Angeles, New York, Philadelphia, Seattle, 
Portland, Minneapolis, Oakland, St. Louis, Toronto 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 
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Grinds two sides of 22%" diameter 


GARDNER & 
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clutch plates within .005" of flat 


production data 


Machine Gardner 2H30-30” Double 
Spindle Disc Grinder 
Operation Rough and finish grind 
Diameter 22%" O.D. x 17%" LD. 
Production 30 parts per hour per cut 
Stock removal .058" to .065” overall, 
rough and finish 
Tolerances Flatness: .005" 
Parallelism: .0005” to .001” 
Uniformity: .002” 
Finish: 40 RMS 





Standard double spindle disc grinder with special 
work fixturing grinds two sides in one operation 


This swinging arm fixture handles a wide range 
of clutch plate sizes by simple change of the 
work carrier. The same fixturing principle can 
be applied to other large diameter parts. 


Send us your prints for a practical solution to your 
disc grinding problems. 


GARDNER 


precision disc grinders 
BELOIT, Wisco We Ft te 





this Waldrich giant 


—cuts rough turning time 75% 


You’re looking at the business end of a Waldrich- 
Siegen Roll Turning Lathe, built to turn a work- 
piece as long as 30 ft., as fat as 63 in. in diameter, 
and as heavy as 90 tons! 

Right now, you’re seeing it in action at the Ohio 
Steel Foundry Co., Lima, Ohio, biting into a 57- 
ton, 98-in. long roll, with a 53-in. O.D. In just three 
passes, its hungry cutters will shear 15 inches of 
steel off this diameter. Before it’s through, 12 
tons of turnings will come off. 

This job used to take 68 hours at Ohio Steel 
Foundry. The husky Waldrich breezes through it 
in just 1614 hours flat. 

It takes plenty of muscle to peel through so much 


, a ~ 
WALDRICH 


qernaen } 





steel and the Waldrich has it, delivering 250 horse- 
power to the spindle. Speed is set at the selector 
wheel, feed at each of the two independent carriages. 

And here’s an interesting economy note: chips 
from the Waldrich lathe are large enough to be 
remelted, unlike finer chips from other lathes that 
oxidize too quickly. Ohio Steel Foundry collects a 
bonus of $15 on every ton salvaged. 

Three different size Waldrich lathes are now in 
operation at this plant, turning workpieces with 
maximum O.D.’s of 36”, 48” and 63”. Maybe one 
of these sizes is the answer to your roll turning 
needs. It’s easy to find out. Write today for com- 
plete details on these heavy producers. 


american waldrich mfg. corp. 


1232 PENN AVENUE, PITTSBURGH 22, PENNSYLVANIA 








watch these giant workers 


This 8% in. SCHIESS model BF horizontal 
boring and milling machine... 

now completely redesigned with many innovations. 
Here are a few... 

Two individual drives—gear-drive for roughing, 
belt-drive for finishing. Belt-drive particularly suited to 
high-speed machining with carbide tools. New tool 
clamping device—does away with draw keys, hammers, 
drifts and binding screws. All spindle-slide movements 
controlled from easily accessible operating platform 
(or from pendant station or portable control panel, 
if desired). Special main-drive belt requires no 
readjusting. Column, spindle-slide and boring 
spindle may be adjusted at rapid traverse. 

Spindle diameters, 6-5/16” to 8-7/8". Maximum 
diameter bored, 59’’—faced, 79’. 

It takes Europe’s largest builder of heavy 
machine tools, Schiess, to turn out giants like 
these. Parts and service as close as Pittsburgh. 

And an American Schiess engineer will be happy to 
help you size up these heavy producers for your 

heavy production needs. Write for catalogs and 
complete specifications on all Schiess BF and K models. 











This 32 ft. SCHIESS model GK vertical 
boring and turning mill... 
Look at all these new features of the most modern 
vertical boring mill of its type: Two ram heads on 
the rail, one of which is tracer-controlled. One milling 
head on the rail which can be parked on the left 
side rail extension. Dual tables—one 15’ table on the 
inside, a 32’ table on the outside. Each table has 
independent drive, or both tables can be used 
together and synchronized as one. Table equipped 
with indexing device to be used for indexing layout 
work. Machine will swing a maximum diameter 
of 40’. Rapid traverse motions with pushbutton 
control of changeover from feed motion to 
independent power traverse. Electro-mechanical 
locking of cross-rail to columns. Fingertip speed 
control—counter-balanced cross-rail and side-head— 
completely enclosed swiveling octagon rams— 
pendant control—automatic lubrication. 

Have you ever seen anything like it? 


Va Vill 


AMERICAN SCH I CORPORATION 
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For productiveness in the toolroom 


MONARCH YEARS-AHEAD 


Versatile as they come 


The same basic machine is offered in two 
standard forms—with screw-cutting 
equipment as a Toolroom Lathe—with- 
out screw-cutting features, as a Manufac- 
turing Lathe. Such additional items as 
the following improve productivity and 
enhance versatility. 


Air-Gage Tracer 
Automatic Cycling 
Hydraulic Turret 

Steady Rest 

Follow Rest 

Taper Turning Attachment 
Collet Attachments 

Air Equipment 

Bar Feed Attachment 


O © © 
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PRECISION PERFORMANCE 


Here’s a beautiful example of turning as 
both a science and an art. Just consider 
typical tolerances on this miniature gyro 
gimbal housing: 


1. Diameters A, B, C, E on same center line 
within .0002” T.I.R. and square to bore 
D within .0005” T.I.R. 


All outside diameters concentric with in- 
side diameters within .001” T.I.R. 


3. 

3. Wall thickness E .030” + .001” 
4. Diameter A + .0002”; — .000” 
5. Diameter C + .0005”; — .000” 


These units are externally and internally 
tracer turned to the above tolerances by 
Vee-Arc Corporation of Westboro, Mas- 
sachusetts. Air-Gage Tracer equipped. 
Monarch 10” EE Lathes are used—in 
conjunction with Vee-Arc Super-Precision 
Live Centers which are accurate within 
.000020” T.I.R. 
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for toolroom accuracy in production! 


10° MODEL EE PRECISION LATHES 


MAJOR FEATURES 


* 5 H.-P. drive direct to spindle through multiple “V” belts, 
providing an infinitely variable speed range. No gears in 
the headstock. 

Standard speed range, 5 to 3000 R.P.M.; optional range, 6.5 
to 4000 R.P.M. 

D.C. variable speed motor secures its power through an 
electronic unit which utilizes almost any source of A.C. This 
type of power supply minimizes vibration at all speeds, prac- 
tically eliminates noise, improves speed regulation regardless 
of load and maintains better torque at the lower speeds. 
Spindle comes to dead stop in less than 2 seconds, attains 
full speed in less than 3 seconds. 

* Automatic lubrication throughout. 

* American standard Camlock spindle nose—for quick, rigid 
and accurate chuck and fixture mounting. 


Wide range of threads and feeds through totally enclosed 
gear box and end gearing. 


Cross feed and leadscrews induction hardened and ground. 
* Flame hardened and precision ground bed ways for both 
carriage and tailstock. Bed all in one piece—no inserts. 
Easy, fatigue-free operation. Base design permits operator 
to work close comfortably, from standing or sitting positions. 


The only small lathe available with anti-friction bearing 
taper attachment. 


For thread chasing up to 100% faster, is available with 


exclusive combination of electric leadscrew reverse and vari- 
able reverse speed control. 


with many 
refinements 


PLUS 
2 more horses 


Any Model EE user will tell you it has 
long been the lathe of tomorrow. Now 
it’s an even better machine with more 
power, more convenience, more produc- 
tiveness. 


For precision turning, boring, facing 
and threading in the toolroom this 
lathe has no equal. It’s fully as profi- 
cient for such super-accurate manufac- 
turing operations as required for small 
jet, missile, instrument, electronic and 
camera components. 


Check the listing of major features; 
take a look at the job report and the 
many typical parts turned on this ma- 
chine. Then, put it up to us to show 
you how the 10” EE can solve many 
of your turning problems with EEse. 


THE MONARCH MACHINE TOOL COMPANY, 
Sidney, Ohio. 


If it can be turned 
there’s a Monarch to do it 
better and faster 
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PERFORMANCE REPORT 


R. J. Huff, Granite City maintenance superintendent, points 
out Morgoil bearings to J. H. Koester, Granite City lubrication 
engineer, and W. P. “Sandy” Wehking of Standard Oil. 


How STANOIL 
Industrial Oil has been 
delivering on 22-year 
assignment at 


Granite City Steel 


Bearing assembly viewed from inside by J. H. 
Koester and Sandy Wehking. Sandy Wehking 
knows industrial lubrication. For 17 years 
he's been providing lubrication technical serv- 
ice to industrial customers. He studied chem- 
istry at Blackburn College and has completed 
the Standard Oil Sales Engineering School. 





Situation: In 1937, Granite City Steel installed 
STANOIL Industrial Oil in the Morgoil Back-up Roll 
Bearings in the five-stand finishing train of their hot 
strip mill. Each bearing has a load-carrying capacity 
of more than three million pounds. The oil on which 
these bearings ride must be of high quality to meet 
the requirements of this severe service. A narrow 
viscosity range is required to assure proper operation 
of the mill throughout the speed range. More than 
10,000 gallons of water per minute are used to cool 
_ othe work ié oil ‘thus must have superior 
ns to nt water contamination. 


What has hapéened: Today approximately 1,800 

tons rolled.is the average shift production. A 

of over 2,700 tons rolled has been racked upyby on 
i 
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shift in this mill. StaNort Industrial Oil has continued 
to deliver top operating performance under these 
increasingly demanding conditions. Samples of the 
oil are taken regularly by the Standard Oil lubrication 
specialist for laboratory analysis to make sure the oil 
is maintaining specifications. Stocks of STANOIL 
Industrial Oil are warehoused by Standard at East 
St. Louis, only twelve miles away, so that the mill 
has a ready source for the product whenever needed. 


What you can do: Get all the facts about STANoIL 
Industrial Oil from the Standard Oil lubrication 
specialist near you in any of the 15 Midwest or Rocky 
Mountain states. Or write Standard Oil Company 
(Indiana), 910 South Michigan Avenue, Chicago 
80, Illinois. 


You expect more from Standard 
and you get it! 





EXCELLO 


TOLERANCES IN MILLIONTHS.. 


SPACE-AGE ACCURACY —The Standard 922 Contouring Machine’s main 
slide and cross slide are controllable in increments of .000025” auto- 
matically or manually. Dial the dimension, from .000025” to .10”, and 
the main slide or cross slide of this two-axis machine advances or retracts 
by that amount—exactly! 


Plus versatility— 


Interchangeable Units 

g ECONOMY, VERSATILITY —Building-block construction permits changing 
for tape -controlled in minutes from a precision grinding assembly to a precision turning- 
boring unit. Unitized design adds versatility, cuts downtime. 


Grinding, Turning 


FULLY TAPE-CONTROLLED —Used with high-performance pulse data 


d B e input, the Standard 922 provides fully automatic turning, boring and 
an oring grinding, plus wheel dressing and dressing compensation. 


TOMORROW'S MACHINES, TODAY —The Standard 922 is the latest in a 
line of Numera-Trol Machines performance-proved in customers’ plants. 
Others include Precision Milling and Grinding Machines for machining 
turbine blades, small cams and other prototypes and production parts. 








Standard Numera-Trol 922 equipped with grinding unit 
for precision templet grinding. Grinding assembly is 
easily interchangeable with boring and turning unit for 
accurate contouring operations. 





Machine is equipped for contouring by mounting bor- a 
ing and turning unit on main slide and tool holder on 
cross slide. Spindle speeds are automatically varied to 
maintain constant cutting speeds. 





4 Operation is monitored by electronic ‘‘Nixie’’ counting 
tubes and by direct-reading optical vernier. This me- 
chanical and electronic read-out combination gives 
“closed loop”’ accuracy control during all operations. 


Numera-Trol Contouring Machine simplifies production 
of parts with complex contours, ends need for blue- 
prints and models, permits fabrication of prototypes 
and production parts directly from designer's mathe- 
»atical directions. Ww 


By setting dial and 
pressing button either 
slide can be moved in 
increments ranging from 
.000025”" to .10” with 
total movement of 18” 
on main slide and 26” 
on cross slide. 








with the world’s most accurate production machine tool! 


EX-CELL-O UMERA:‘ IROL 
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FREE— 
NUMERICAL 


CONTROL EX-CELL-O 
GUIDEBOOK FOR PRECISION 
EX-CELL-O PRECISION PRODUCTS INCLUDE: Ma- 


“A Guidebook to Numerically Con- CHINE TOOLS ¢ GRINDING AND BORING SPINDLES 
trolled Machine Tools,” a valuable — ¢ CUTTING TOOLS « RAILROAD PINS AND BUSHINGS 
addition to your technical reference ¢ DRILL JIG BUSHINGS » TORQUE ACTUATORS « 


library, is available without cost THREAD AND GROOVE GAGES + GRANITE SURFACE 
from your local representative, or CORPORATIO N PLATES ¢ AIRCRAFT AND MISCELLANEOUS PRODUC- 
by writing direct to Ex-Cell-O. OETROIT 32, MICHIGAN TION PARTS « DAIRY ENT 











New, high-tensile steels require 
special care when welding. 


Submerged arc welding gives the most reliable 
performance with T-1, 

a 

most conventional, submerged arc equipment is 
impractical for one-of-a-kind jobs .. . like a 

28 cubic yard bucket. 


That’s why Peabody Coal Company used a 
““Mechanized Squirt Welder’’. 

The ‘‘Mechanized Squirt” gives the user 

all the control and high quality 

of completely automatic submerged arc welding 
without the need of expensive fixtures. 


Mechanized ‘Squirt’ simplifies 
FI steel fabrication... 


RESULT: Peabody Coal welded the T-1, 
firebox-grade steel 

at speeds up to four-times faster than manually, 
with the ‘Mechanized Squirt Welder”’ 


and got perfect welds with L-61 electrode 
and Lincoln alloy flux. 


For complete details on the ‘‘Mechanized 
Squirt Welder” write to us for Bulletin 5205.1. 





THE LINCOLN ELECTRIC COMPANY 
Dept. 1238 « Cleveland 17, Ohio 


world’s leading manufacturer of arc welders and electrodes, 
ac motors and battery chargers 
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for grass roots economy 
sq you just cant match this OBI 








Cold, hard statistics leave no doubt. Wherever per- 
formance data and cost records are compared, the 
Series A Inclinable is way out front in parts pro- 
duced per dollar expended. 


On the most demanding jobs... where the clutch 
is engaged and disengaged at every press stroke... 
where three-shift operation continues day after day 
...no OBI can even approach it in thrifty operation, 
fool-proof simplicity, and safety. Readily under- 
standable are the reasons why: 

Niagara’s famed, multi-point mechanical sleeve 
clutch picks up the load on 14 engaging jaws, 
applying the driving force concentrically without 
keys or pins. Instant engagement and maximum 
productive strokes per minute are assured, 


There are no complicated electrical circuits, 
relays, limit switches or solenoids . .. no palm 
buttons, air valves or rotary air connections. In fact 
no air is consumed, 


+ 





+ 
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With fewer parts and simpler construction, there’s 
less to go wrong, less to repair or replace. As a result, 
this is not only a more economical press to operate, 
but a much safer press as well. Records of thousands 
of presses are factual proof that the Niagara 
mechanical sleeve clutch is unequaled in safety 
and reliability. 

Built in 13 standard sizes, with shaft diameters 
from 11%” to 642” and capacities from 5% to 190 
tons, Niagara Series A Presses can be 
readily equipped with numerous acces- 
sories for individual requirements. 

GET THE FACTS AND FIGURES. WRITE FOR NEW 
BULLETIN 58N 


NIAGARA MACHINE AND TOOL WORKS - BUFFALO 11, N.Y. District Offices and Distributors Everywhere 
MACHINERY, December, 1959 


For more data, circle this page number on inquiry card 
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PROCESSOR SPLITS PRODUCTION 


BOTTLENECK WIDE OPEN WITH HOOKUP 
OF STANDARD SCHRADER AIR PRODUCTS 
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Here’s how one company automates with air. The hookup of Schrader Air Products in 
the large diagram actuates gate valves used in processing a slurry of raw asbestos fiber 
and cellulose at The Republic Seitz Filter Corporation, Newark, N. J. This used to be 
a slow, arduous manual job. Now air does it quickly, effortlessly, under “conditions par- 
ticularly difficult for most kinds of automatic equipment . .. without a minute’s downtime 
and without any maintenance whatever,” says the company’s Technical Director. 


Schrader-trained air specialists helped plan this practical set-up, as they have helped 
plan countless others. 


Boost productivity of even complex operations quickly any production line faster, safer, more economically— 
and economically, like this company ... with air! Plan and with tireless accuracy! Maintenance is surpris- 
it yourself, or let our experts help. A system of Schrader ingly low. 

Air Products can simplify almost any bottleneck job These are benefits every shop needs. Take advantage 
... whether it’s processing, assembling, testing or pack- of them all when you automate with Schrader ... the 
aging ... pushing, pulling, holding, positioning or mov- finest, the most complete line of Air Cylinders, Valves 
ing work repetitively. and Accessories ... plus countless ideas for cutting your 

With Schrader Products, you can run practically operating costs. 


Select air controls from the full Schrader line. Your Schrader dis- 
tributor can help you pinpoint what you need. For more data, write: 





A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
454 Vanderbilt Avenue, Brooklyn 38, N. Y. 





odivisonof S$COVILL 








QUALITY AIR CONTROL PRODUCTS 
MACHINERY, December, 1959 
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FIVE FASTERMATICS SAVE 46% ON PANHARD 
AND LEVASSOR “'PLI7”’ CRANKSHAFT ARMS 


Fixtures, smart tooling and ma- 
chine features simplify work on 
tough steel forgings 


Fixture work giving you headaches— 
in lengthy machining times, high tool 
costs and excessive reject rates? You 
may find some new answers by check- 
ing this setup at Panhard and Levas- 
sor Automobiles, Paris, France, plant. 

Nine semi-automatic lathes were 
used to produce a wide variety of steel 
crankshaft arm forgings in lots of 
500 to 1000 pieces. Time cycles were 
lengthy. Parts were hard to hold and 
machine, and consistent quality was 
a problem. As a part of its quality im- 
provement and modernization pro- 
gram, the firm investigated various 
other methods. 

Gisholt MASTERLINE IF Faster- 
matic Automatic Chucking Turret 
Lathes, with smart fixturing and stand- 
ard tooling, were found to best meet 
this company’s needs for consistent 
quality, versatility, quick setup and 
lower production costs. 

For the first operation on a typical 
part, framed at left, below, the rough 
forging is placed in a special chuck- 


ing fixture. This fixture is adjustable 
for all sizes of parts. Jacks locate 
longitudinally. The counterweight 
rests in a stationary V-block, locating 
for height. A V-shaped centralizing 
jaw grips from the opposite side. 
Two additional jaws, at the left and 
right, also grip the work. ‘ 

The heavy black surfaces on the 
drawing are machined from the hex 
turret. Facing of the hub, the counter- 
weight and thrust bearing surfaces, 
shown in red, is handled from the 
front and rear cross slides. Floor-to- 
floor time is a fast 5.2 minutes. 

The second operation on a second 
1F Fastermatic completes the oppo- 
site or crank end of the part. Work is 
chucked and located on previously 
machined surfaces. Front and rear 
cross slide tools face the crank end, 
the outer edge of the flange, and form 
one groove as shown in red on the 
Operation 2 drawing. All other ma- 
chining handled from the hex turret 
is shown in black. 

The grooving operation on Sur- 
faces A and B is worth remembering. 
It is handled by two tools, in a cam- 
operated, turret-mounted, facing slide 
tool. Tool clearance problems are 


solved by an angle cam, mounted on 
the slide tool. Forward movement of 
the hex turret saddle engages the 
angle cam with a roller bearing on 
the rear cross slide top (encircled at 
lower right). Continued forward 
movement of the turret saddle forces 
the slide tool to move transversely, 
engaging one tool on each side of 
center. Reverse of the hex turret sad- 
dle at the end of the cut provides auto- 
matic tool relief. Floor-to-floor time 
for this operation, 4.9 minutes. 


Five IF Fastermatics replace nine older 
lathes. Savings include 46% less machining 
time, 40% less change-over time, 15% 
longer tool life. Surface finish is improved 
and closer tolerances are held. Productivity 
is increased, too, because the automatic 
machining cycle permits each operator to 
handle two machines. 

For complete facts on IF Fastermatics, circle 
No. 1751 on inquiry card. 


Machined from hex turret 


Machined from cross slides 














One CRI-DAN “E” re- 
places four lathes, ups 


GIHON 
ST production from 48 


to 70 parts per day 


This setup at Globe Oil Tools Com- 
pany, Los Nietos, California, is worth 
careful study. It shows you an easy 
way to cut costs, up production, and 
maintain the accuracy and fine finish 
you require in threading operations. 
Previously, Globe Oil Tools used 
four engine lathes to machine the ta- 
pered threads on the pin ends of oil 
well rock bit assemblies. A typical, 
8%-size part is shown below. 
Highly skilled men were needed to 
meet the accuracy and finish require- 
ments of these hard-working parts. 
Production averaged 12 pieces per 
day, per machine, at 80% efficiency. 


GLOBE OIL TOOLS THREADS 580% FASTER ON 28Rc STEEL ASSEMBLIES 





Are you using thread grinders, thread millers or hand-operated lathes to perform 
threading operations on hard materials or tough jobs? You can probably make 
substantial savings in original equipment and tooling costs, and improve produc- 
tion rates as well, with the modern CRI-DAN method. Low-cost, single-point 
carbide tools, easily sharpened or replaced, are used to produce all types of 
threads to highest accuracy and finish. Higher speeds and feeds may be used. 
The automatic threading cycle assures repeat accuracy and, in many cases, per- 
mits the operator to perform additional work for added savings. 





Now, with the setup shown on a 
CRI-DAN “E” Threading Lathe, pro- 
duction has increased to 70 parts per 
day at 80% efficiency. The automatic 
cycle reduced the operator’s work to 
loading, starting the cycle, gaging, 
and removing the completed part. It 
allows him time to handle pre-thread- 
ing operations on another automatic. 

Work is gripped in ‘a 3-jaw air 
chuck, locating against turned shoul- 
ders on each of the three segments of 


the welded assembly. The 4% API, 
.117"-deep thread on the 8% -size part 
shown is completed in 26 passes at 
385 r.p.m. Tool “in-feed” is set to 
diminish with each pass—starting at 
.007" and removing only .00175” on 
the final pass. This assures highest 
accuracy and an extremely fine finish. 
A rear-mounted auxiliary slide bevels 
and faces the standoff shoulder, and 
relieves the threads at the large end. 
Threading time is 2.5 minutes. 


Tough, 28Rc welded steel forging assem- 
blies are threaded 580%, faster using the 
CRI-DAN single-point carbide tool thread- 
ing method. One CRI-DAN “E”’ replaces 
four engine lathes. CRI-DAN operator has 
time to handle another automatic. 


For complete information on CRI-DAN “E", 
circle No. 2751 on inquiry card. 


SPROUT, WALDRON & COMPANY HANDLES SMALL LOTS 400% FASTER 
Versatile tooling, fast change-over on Simplimatic save on big parts 


You may be paying premium rates to 
produce small lots on manual ma- 
chines. Here’s what happened when 
Sprout, Waldron & Company, Inc., 
Muncy, Pennsylvania, replaced two 
older lathes with one Gisholt 
MASTERLINE Simplimatic Auto- 
matic Lathe. Machining time was cut 
400% on over i2 different sizes of 





forged steel pellet mill dies and roller 
shells. These are produced in lots of 
20 to 100, and are used for compact- 
ing and densifying animal feeds, free- 
flowing plasticand chemical products. 

The wide platen table of the Sim- 
plimatic provides maximum flexibil- 
ity for placement of tool slides. Tools 
and tool blocks are designed for 
quick adjustment or replacement. 
Chuck jaw inserts accommodate dif- 
ferent diameters. Complete change- 











20° 
STRADOLE~ FACE, SHAVE-TURN, 
UNDERCUT, CHAMPER 
OPERATION 10, 8 MINUTES F.T.F 
LOCATE 


CHUCK——. SLD 





AND CHAMFER 


GROOVE AND CHAMFER 
OPERATION 20, 7 MINUTES F.T.F 
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over to different sizes on the same 
operation averages 20 to 25 minutes. 

The first operation setup for a 20’- 
diameter, 5” Simplex die is illustrated. 
Note the pivoting locators on the 
chuck, swung aside to permit machin- 
ing front and back surfaces simul- 
taneously. Table traverse positions 
the tools and standard slide move- 
ment is used to machine. The line 
drawings show the. surfaces handled 
by the front and rear independent 
slides in two operations. 


Quick setup and fast cycle handle big pellet 
mill dies 400% faster. Simplimatic replaces 
two older hi liminates all over- 
time and night-shift premium for these oper- 
ations. Smart tooling reduces inventory re- 
quirements. Automatic cycle permits oper- 
ator to do other work for added savings. 


For complete facts on Simplimatic, circle No. 
3751 on inquiry card. 











HOW YOU CAN HOLD COSTS DOWN ON SPECIAL JOBS 


Indexing fixtures on standard 
saddle type turret lathes com- 
bine operations for economy 
and accuracy 


There may be a cost-cutting idea for 
you in the machining methods used 
by a well-known gear motor manu- 
facturer. Here the problem was to re- 
duce costs of machining housings 
with a wide variety of mountings, 
and various other component parts. 

To produce such a great variety of 
types and sizes, this manufacturer re- 
lied on smart fixturing which allows 
operations to be combined on stand- 
ard machines. The two setups shown 
here demonstrate how this approach 
offers improved accuracy and lower 
machining costs. 


Unique fixturing on standard saddle type 
turret lathes handles 2-step jobs in one 
chucking—assuring greater accuracy and 
eliminating extra handling. 


For complete facts on 5L Saddle Type Turret 
Lathes, circle No. 4751 on inquiry card. 
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Here a sliding type indexing fixture on a Gisholt 5L Saddle Type 
Turret Lathe is used for head and bearing plate assemblies. The 
O.D. of the 19.122"-diameter assembly shown is turned and the 
work is faced from the cross slide square turret. The “on-center” 
hole is bored from the hex turret. The operator then indexes the 
fixture about an eccentric axis, positioning the “off-center” hole for 
machining from the hex turret. 


This Gisholt 5L Saddle Type Turret Lathe is tooled to face and 
bore four sizes of gear motor housings. The work is held in a 
counterbalanced faceplate fixture with an indexing base. It is faced 
from the cross slide square turret and finish-bored from the hex 
turret. It is then indexed 180° for identical machining on the re- 
verse side. The indexing fixture eliminates extra handling and 
clamping. With this setup, bores are parallel within .001", and 
round and straight within .0005’. F.t.f. times range from 27 to 47 
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HOW CHRYSLER AIR TEMP BALANCES SMALL PARTS FASTER, MORE ACCURATELY 


New Gisholt “HSV” (High-Speed Vertical) Balancer handles wide 
variety of small blower and fan wheels 





The trend to miniaturization, 
higher operating speeds and 
greater efficiency from working 
parts presents problems through- 
out manufacturing. Tolerances 
are especially critical in rotating 
parts, requiring accurate balance 
for long life and noise-free op- 
eration. The new Gisholt line of 
“HS” Bench-Type, High-Speed 
Balancing Machines provides a 
low-cost answer. 








The blower fans and wheels shown 
are typical of those used in automo- 
tive defroster and heating units pro- 
duced by Chrysler Corporation’s Air 
Temp plant in Dayton, Ohio. Light 
weight and operating speeds up to 
4400 r.p.m. demand extremely accu- 
rate single-plane balancing. 

The setup shown, on a Gisholt 
“HSV” Balancer, provided all the 
answers. Accuracy requirements were 
easily met since the machine clearly 
shows the angle and amount of un- 
balance causing vibrations as small 
as .000002”. Over-all balancing time 
was cut 50%. Setup was also speeded. 
Tooling costs were reduced by using 
simple adapters to locate work, and 
setscrews to hold and drive. 


The defroster blower wheel shown 
on the machine is typical. It is 344” in 
diameter and weighs four ounces. 
The strobe lamp indicates the exact 
angle of unbalance on a graduated 
disc that rotates with the work and 
adapter. A direct-reading amount 
meter, in the same visual plane, shows 
the correct-weight aluminum clip that 
must be “crimped” to the vane to 
balance within tolerance. Since the 
amount of unbalance is shown in 
terms of the correction method used, 
there is no need for a second rotation 
for inspection. Production is 60 or 
more pieces per hour at 80% effi- 
ciency. 

New “HSV” Balancer cuts time 50% on 
this job...assures accuracy on small, light- 
weight, high-speed parts. Both vertical and 
horizontal “HS” Balancers are available. 
Belt-, air- or electrically self-driven parts or 
assemblies containing high-speed rotating 
parts may be handled. This includes minia- 
ture armatures, aircraft and missile gyros, 
small spindles, turbines, textile parts, etc. 


For complete information, contact your Gisholt 
Representative or circle No. 5751 on inquiry 
card. 





MACHINES WITH NEW MACHINE GUARANTEE 








HOW POWERS REGULATOR CO. IMPROVES DIMENSIONAL 
CONTROL ON VALVE BODIES 

















No. 5 Ram with in- 

dexing chuck and aux- 

Wiary stop completes four 
ends per chucking 


If your work involves tees, ells or 
crosses, you'll get some cost-cutting 
ideas from this setup, used by Powers 
Regulator Company, Skokie, Illinois. 
It assures concentricity, parallelism 
and highest accuracy by completing 
all four ends of brass valve bodies in 
one chucking. 


The basic setup on a Gisholt 
MASTERLINE No. 5 Ram Type 
Turret Lathe, shown below, handles 
three different sizes of parts. Four fac- 
tors are responsible for improved di- 
mensional control and reduced time 
on this job: 


1) A 15”, 2-jaw, air-operated, 
indexing chuck—that completes 
all four ends in one chucking. 

2) An Octagon turret—with hol- 
low mills and multi-diameter 





PART SHOWN IN CHUCK IN TOOLING PHOTO 





MACHINING END A-C/S 
SEQUENCE Turret Stas. 1,243 
8 From C/S Ondex 180) 
GB From Turret ENO 8-C/S 
Turret Stas. 1,243 
bn et Stops (index 90°) 
ee ‘rom Turret 
END C-C/S 
Using Aux. Stops Tu 4546 
(index 180") 


ENO OD 

Turret Stas. 7,546 
And Thread E 

From Sta. 8 








cutters to machine maximum 
surfaces per pass. 

3) A retractable auxiliary stop for 
the turret ram, shown inset. 
Despite eight turret stations, all 
surfaces could not be completed. 
The answer—the standard ram 
stop roll to control length of cut 
on one end—an auxiliary stop 
to control length of cut on the 
opposite end—on stations 5 
and 6. 

4) “Tenth” indicator for speedy 
cross-slide setting. 

The drawing and machining se- 
quence data, left, shows how the 
special tooling is used. F.t.f. time on 
the part shown is 9.8 minutes. 


if you are handling similar work, with two or 
more ends to be machined, circle No. 6751 on 
Inquiry Card for information on the Gisholt 
MASTERLINE Ram Type Turret Lathe and Gisholt 
Indexing Chucks. 





THOMPSON RAMO WOOLDRIDGE INC. CUTS FINISHING TIME, 


IMPROVES QUALITY ON GEARS 


Superfinish corrects part geometry, provides smoother surface for greater operating efficiency 


Looking for an economical way to 
obtain flatter, smoother, longer-last- 
ing wear surfaces? Then study this 
Superfinishing setup used by Thomp- 
son Ramo Wooldridge Inc., Fuel Sys- 
tems Works, Tapco plant, Cleveland, 
Ohio. 

The workpiece, an aircraft fuel 
pump gear, is used to pump kerosene 
and gasoline. It requires a very flat, 
low micro-inch surface finish for most 
efficient operation. Here’s how a 
Gisholt MASTERLINE Model 81 
Superfinisher meets this requirement 
economically on four gear sizes. 

Work is placed in a special fixture 
against an adjustable stop. On en- 
gaging the stop, the workpiece is 
given a counterclockwise turn to lock 
it in the fixture. The Superfinishing 
stone is then engaged. Stone pressure 
holds the work securely during the 
operation. 


No. 11-1259 
751 


The Gisholt Round Table represents the collective 
experience of specialists in the machining, surface- 
finishing and balancing of round and partly 
round parts. Your problems are welcomed here. 


The work and the Superfinishing 
stone rotate in opposite directions. 
Some stock is removed during Super- 
finishing to correct surface geometry 
and provide the required flat face. 
Surface roughness is reduced to a 
“controlled” 1.5 micro-inches R.M.S. 
Cycle time for one face of the work is 
1.5 minutes. To Superfinish the oppo- 
site face, the operator removes the 
part by twisting it clockwise, turning 
it end for end and repeating the 
operation. Total time for both faces 
is three minutes, f.t.f. 


Superfinish eliminates grinding defects, im- 
proves surface geometry, exposes true base 
metal for longer surface life. Fixture per- 
mits completing both pump gear faces to 
required accuracy in minimum time. 


For complete facts on Model 81 Superfinisher, 
circle No. 7751 on inquiry card. 


GISHO 


Printed in U.S.A. 


Turret Lathes « Automatic Lathes ¢ Balancers « Superfinishers « Threading Lathes « Packaging Machines * Masterglas Molded Plastic Products 


“Three times better!” 


“Latest Cimcool Success Story! 
Nation’s best-selling chemical 
cutting fluid scores again!’’ 
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Al / LL CUTTING JOBS 
Production-proved products of The Cincinnati Milling Machine Co- 


CIMPER!AL—vewest in the famous, industry-proven line of CimcooL® Cutting Fluids! 
CIMCOOL $2 Concentrate—The pink fluid which covers 85% of all metal cutting jobs. 
CIMPLUS—The transparent grinding fluid which provides exceptional rust control. 
CIMCUT Concentrates (AA, NC, $$)—For every job requiring an oil-base cutting fluid. 
ALSO—CIMCOOL Tapping Comp d—CIMCOOL Bactericide—CIMCOOL Machine Cleaner. 





For full information on the complete family of Cumcoot Cutting Fluids, call your 
Cimcoot Distributor, or contact Cincinnati Milling Products Division, Cincinnati 9, O. 
*Trade Mark Reg. U,$.Pat. Off. 
MACHINERY, December, 1959 
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WHICH OF THESE 
BELONGS IN 


NEW, GREATER CAPACITIES IN THE LATEST “R-P-Msters” 
— Pioneers in variable speed drilling machines, “Buffalo” “R-P-Mster” 
drills (left) are newly redesigned to bring you greater capacities. And, 
prices have been revised to bring you a pleasant surprise! This is the 
machine for high-speed, accurate production drilling, providing infinite 
spindle speed changes between 75 and 1300 RPM in the No. 3A Model 
with 2” capacity. The new, higher capacity “R-P-Msters” have the same 
streamlined design, rugged and massive construction and the smoothest 
operation ever built into a drilling machine. Get the complete facts on 
the new “Buffalo” “R-P-Mster” Drills. Use convenient coupon. 


MULTIPLE OPERATIONS SPEEDED BY HEAVY- 
DUTY DRILL. Powerful and rigidly-built, the “Buffalo” No. 
18 Drill is designed to help operators turn out better, faster 
work. Operation is simple; adjustments are easy. Choose from 
19 models to suit your drilling needs exactly — single spindle 
bench or floor models and multiple units up to six spindles. 
Minimum deflection is the result of 6-spline alloy steel spindles 
which turn smoothly on precision ball bearings. Select the 
models best fitted to your needs — use handy coupon. 


A “STAND-OUT BUY” FOR GENERAL SHOP 
WORK. The “Buffalo” No. 16 Drill offers you more quality 
features than any machine in its price range: 4 rates of power 
feed — 5-speed V-belt drive — hardened tool steel clutch 
members. These features are bound to lower your production 
costs — through faster and easier drilling, longest useful tool 
life and peak accuracy. Available in bench, floor or pedestal 
types, and in multiple units up to six spindles. For complete 
information on the “Buffalo” No. 16, mail coupon. 





F 


= aT Ty" 


“ “Buffalo” 
BLISHED ‘ 
oth i8> No. 18 Drill 


BUFFALO FORGE 


440 Broadway 
Sth Canadian Blower & Forge Co., Ltd., 
" 1 
“2 DRILLING PUNCHING 
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“BUFFALO DRILLS 
YOUR PLANT? 


NEW FEATURES MAKE A FINE DRILL 
BETTER. Reports from users of the new “Buffalo” 
No. 15 Drill are beginning to come in to us. Owners, 
shop foremen, operators are all enthusiastic. They 
like the many design improvements which result in 
easier, faster operation, flexibility and a minimum 
of maintenance. Although unusually sensitive, the 
No. 15 is ruggedly built for full capacity operation 
without wear or strain. The new line includes 
bench, floor and pedestal models from 1 to 6 
spindles. For complete data on the “Buffalo” No. 
15 Drill, check and mail handy coupon. 


“Buffalo” No. 22 Drill 


HIGH PRODUCTION, COMPLEX DRILLING 
OPERATIONS PERFORMED FASTER—With 
batteries of multiple-spindle “Buffalo” No. 22 Drills 
(above). The operator of each bank can handle 2 to 4 
setups with no stopping for adjustments. These husky, 
96-inch high machines operate as easily as smaller 
sensitive drills, yet have a capacity up to 1144” in mild 
steel. No wonder operators are enthusiastic — each 
spindle has both power and sensitive feed; all con- 
trols are within easy reach. “Buffalo” No. 22 Drilling 
Machines can add more profitability to your shop 
“Buffalo” No. 15 Drill operations. Check and send coupon to find out how! 


Se ae a oe Sor GR ee et 2S ee 
BUFFALO FORGE COMPANY 
440 Broadway e Buffalo, N. Y. 


Please send me additional information on the following “Buffalo” 
Drilling Machines: 


[] Ne. 22 [_] “R-P-Mster” 
[] Me. 18 [] Mo. 16 [] Mo. 15 


“Buffalo” No. 16 Drill 


COMPANY 


Buffalo, N. Y. 


itchener, Ont. 
Ki . ADDRESS 


SHEARING BENDING 
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|, Hartford, Conn., Delta Corp., specialist in 
precision fabricating and machining for the air- 
craft industry, chucks a 350 Ib. forging of 347 
stainless in its new 24” LeBlond Regal Lathe. 
When this missile job comes off the tracer- 
equipped Regal, it will be a contoured tube 
weighing only 18 Ib. Its walls will vary from 14” 
to 46” according to a rigid and complex pattern. 
Wall thickness will be held to +.003”, ID to 
—.001” +.000”, OD to +.008”, and finish will 
be 20 to 30 rms. If the job is run 3 or 30 times, 
the same precise result will be achieved. 


Dependable precision, like this, is reason enough 
to buy a LeBlond. And Delta Corp.’s new 24” 
Regal backs it up with the versatility of spindle 
speeds from 18 to 1080 rpm, the capacity of 
26” swing over the bed, the reassurance of 10 hp 
at 1800 rpm, the repeatability of Hydra-Trace. 


People expect precision with extras from the 
world’s largest builder of a complete line of 


t O buy Le Blo nN d lathes (and of tracers for lathes, too). They have 


a right to. It’s why they buy LeBlonds. 





tBLOND 
THE R. K. LEeBLOND MACHINE TOOL COMPANY L 
Cincinnati 8, Ohio of Coheccentle 
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Truarc Pliers speed assembly of tiny 
retaining rings on production line at 
Viewlex, Inc. Rings are installed on 
shafts .188” diameter. 


Truarc rings eliminate rejects, cut assembly time 40% 


Production engineers at Viewlex, Inc., Long Island City, N.Y, 
save time, speed work with Waldes Truarc retaining rings. 

On Viewlex Instruct-O-Matic automatic slide projector, the 
top plate assembly utilizes five Truare Series 5100-18 exter- 
nal rings to secure the lost motion plate to the base. 

Operator above uses Truare Standard Plier No. 0018 for in- 
stallation and removal of rings in accurately located grooves, 
pre-cut before the assembly is made. Precision engineered plier 
tips grasp tiny rings securely to speed assembly and disas- 
sembly. Pliers are pre-set to avoid over-spreading the rings. 

The original design of the unit called for shoulder rivets. 
In addition to requiring a longer stud, the rivets were diffi- 
cult to control for height consistency. As a result, when the 
rivets were flattened, binding or looseness between the plates 
often caused expensive rejects. For maintenance of the unit, 
it was necessary to scrap the entire assembly. 

Use of Truarc rings assures precise seating of the plates 
and eliminates rejects caused by faulty riveting. Result: an 
assembly time saving of 40% at Viewlex. Use of Truarc rings 
may achieve similar or greater savings—in labor, machining 
or parts—on your production lines. These versatile fasteners 


come in 50 functionally different types, as many as 97 sizes 
within a type, 6 metals, 13 finishes. 

They replace nuts and bolts, machined shoulders, threaded 
collars and set screws, bowed washers or springs and cotter 
pins, and other fasteners and fastening operations. (A wide 
line of semi-automatic and manual Truarc tools are available 
to speed ring assembly). For facts on the entire line of rings, 
tools and application ideas, write for the new Waldes Truarc 
catalogs: RR 10-58 and AT 10-58. Waldes Kohinoor, Inc., 
47-16 Austel Place, Long Island City 1, N.Y. 9.16 


/~ WALDES 
yy TRUARC’ 


~ RETAINING RINGS 


Walides Kohinoor, Inc., Long Isiand City 1, N. Y¥. 


TRUARC RETAINING RINGS...THE ENGINEERED FASTENING METHOD FOR REDUCING MATERIAL, MACHINING AND ASSEMBLY COSTS 


©1959 WALDES KOHINOOR, INC. 
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TO HELP YOU REDUCE 


SCREW MACHINE PRODUCTION COSTS 


Production records prove the new Brown & Sharpe 
Automatics pay off predicted savings - with a plus 


B-1113 STEEL 


49% SAVING 
in production time 


54% SAVING 
in production time 
ceuipueat We. 2 Antomatic 
S7¥4* Sec. per piece 22% 


*includes 6 Sag for - 
now part of No. 2 Automatic 
machining cycle. 


For more data on this series of B&S ads circle 43 on card. 


Now, from plant after plant where the 
new B&S No. 2 Automatic Screw 
Machines are in the line, reports show 
that they not only deliver the promised 
advantage over old equipment, but 
often provide a substantial plus in 
extra savings. In many cases — one, 
two, and sometimes three secondary 
operations have been eliminated. The 
need for the extra machines is ended, 
and total man-hour savings run as 
high as 90%. 

In addition, the new Automatics 
maintain specified tolerances as close 
as 0.0005”, and meet the highest stand- 


ards for surface quality. 

With such proved production sav- 
ings, buyers agree that the new Auto- 
matics “pay for themselves in record 
time.” Find out how you can make 
comparable savings with the extra 
speed and precision — the extra adapt- 
ability for combined operations — the 
faster set-ups and extended tool life. 

The No. 2 Automatic is made in 3 
sizes — to take stock up to %”, 1%”, 
and 1%” diameter. For complete 
details, write: Machine Tool Division, 
Brown & Sharpe Mfg. Co., Providence 
1, Rhode Island. 


Brown & Sharpes PRECISION GNTER 





TO HELP YOU MILL MORE FOR LESS 


Brown & Sharpe 

No. 12A Universal 

Milling Machine 
(bed-type) 


NOW — helical milling with 
automatic production economy 


The No. 12A Universal combines a 
unique swiveling base arrangement 
with the powerful cutting ability and 
automatic control features of the popu- 
lar Brown & Sharpe bed-type milling 
machines. Developed for helical mill- 
ing of cutters, drills, reamers, and 
similar work, it provides big savings 
in production costs over knee-type 
Universals designed for small-lot 
operations. 

Control operations are automatic, 
freeing operator for other duties after 
work piece has been loaded and ma- 
chine started. Automatic operations 
include separation of cutter and work 


Brown & Sharpes; PRECISION CENTER 


to provide necessary clearance required 
for the run back in helical milling. 

Cutting feeds more than double 
those practical on knee-type machines 
have been used for work transferred 
to the No. 12A, and surface quality 
improved. The rugged bed-type con- 
struction and full bearing support of 
the table ways, and the rigid arbor 
support provide ideal conditions for 
the heaviest cutting loads. 

For complete information on all 
the cost-saving advantages of the No. 
12A Universal, write: Machine Tool 
Division, Brown & Sharpe Mfg. Co., 
Providence 1, Rhode Island. 





HELP YOU GRIND MORE FOR LESS 





‘ 
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BROWN & SHARPE design for dependable grinding economy includes . . . Completely Universal Wheel Spindle Head on Turret — Set Dia- 
mond Wheel-truing Attachment for Internal Grinding — Power and Hand Cross Feed in Both Directions — Power Cross Feed Continuous 
to Finish Diameter Setting — Positive Stop for both Internal and External Grinding — ELECTRALIGN for Instant Table Alignment. 


Universals that deliver more grinding minutes 
per man-hour - save up to 75% in floor-to-floor time 


Brown & Sharpe Universal Grinding 
Machines provide many exclusive 
advantages that simplify the operator’s 
task, save set-up time, and speed up 
non-grinding motions. Job time saved 
often totals 75% or more. 

Only Brown & Sharpe offers the 
ELECTRALIGN®, the original electronic 
indicator for swivel table alignment — 
the only device that permits instant 
alignment to 10 millionths per inch of 
workpiece with a single setting. The 


operator is fully relieved of the need 
for calculations. No delay for repeated 
gaging and adjustment, and no scrap. 
For top returns in cost-reduction, you 
need all the extra advantages of Brown 
& Sharpe design when you choose grind- 
ing machines for toolroom, prototype 
operations, or for production grinding. 
Why settle for less? Four machine sizes. 
For details, write: Machine Tool 
Division, Brown & Sharpe Mfg. Co., 
Providence 1, Rhode Island. 


Brown & Sharpe>s PRECISION CENTER 
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TURRET DRILLING MACHINES... 
TO HELP YOU DRILL MORE FOR LESS 
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AT MINNEAPOLIS-HONEYWELL, BROWN INSTRUMENTS DIVISION, Philadelphia, six Model A B&S Turret Drilling Machines are used 
for a wide variety of drilling, tapping, boring, and reaming operations — permit 2 to 5 times faster production than with box-jig 
gang drill methods. In the typical part (below), the casting is cut away to show the 10-micro finish of the holes reamed at the top. 


Reaming to 10-micro finish with carbide tooling 
on Brown & Sharpe Turret Drilling Machines 


Machining complex die castings of No. 
13 aluminum for a Minneapolis-Honey- 
well industrial process instrument was 
a “tool-killer” when the conventional 
method of box jigs on gang drill presses 
was used. For combination reaming of 
2-diameter holes cored in the casting, 
a carbide reamer was tried, but the 
percentage of rejects remained high, 
and a tool-life of only 100 pieces made 
tool costs prohibitive. 

The job was transferred to a Model A 
B&S Turret Drilling Machine equipped 
with a B&S Positioning Table and a 
simple work-holding device in place of 
the box jig. Using the same carbide 
reamer without guide bushings, rejects 


were virtually eliminated, a 10-micro 
finish was consistently maintained, and 
tool-life increased to over 500 pieces. 

The B&S Turret Drilling method as- 
sures all conditions essential to success- 
ful use of carbide tooling — accurate 
work positioning, rigidity, proper spin- 
dle speed, easy chip removal, and ample 
coolant supply. 

Find out how you can use Brown & 
Sharpe Turret Drilling to save handling 
time, set-up time, jig costs, capital 
investment, floor space and mainte- 
nance. Write for complete information. 
Brown & Sharpe Mfg. Co., Turret 
Drilling Machine Division, 20 Fitch St., 
East Norwalk, Conn. 


5 TIMES LONGER TOOL LIFE 


Brown & Sharpes PRECISION CENTER 











TO HELP YOU MAKE PRECISION MEASUREMENTS 


EASIER AND FASTER... 


New B&S Rotary Magnet Chucks are 
powerful enough for turning operations 


Brown & Sharpe’s new rotary permanent magnet chucks are so powerful 
that you can actually use them for substantial cuts on lathes, boring, and 
other metalworking machines. They have 25% to 75% greater holding 
power than previous types — are lighter and thinner — have circular rings 
that help centering, too. Available in 4%4”-, 642”-, 9”-, and 12”- diameter 
sizes. They are also ideal for grinding operations. 


Precision 
‘Tool News 


Compact new test 
indicator works in tight 
places, reads in .O0OO1” 


You can take measurements in closer quarters 
with Brown & Sharpe’s little 7027 “Bestest” dial 
test indicator. Its 1%,” long stem is only 34” 
in diameter. 

And you'll get more accurate measurements, 
too. The 7027 has a fully-jeweled movement; 
the dial reads directly in ten thousandths; it is 
extremely repetitive. 

Other features: Small lever reverses contact 
point direction at a touch; new friction adjust- 
ment compensates for wear of point bearings; 
chrome finish throughout; easy-to-read dial. 

The B&S 7027 Bestest Indicator is available 
with .040”, .080” and .120” contact points, plus 
accessories for use with all rigid-type B&S hold- 
ing devices — or with .080” point and one bar 
only (for 12” Vernier Height Gages) —in a 
handsome hinged-cover wooden case. 


B&S Black Granite Thrift Surface 
Plates available at new low cost 


To get famous Brown & Sharpe Black Granite Surface 
Plates at lowest cost — choose from this no-ledge 
“Thrift” line. You-get surface accuracy of 100 mil- 
lionths, in a low-cost plate that will outwear metal and 
ordinary granite plates. Stock sizes from 12” x 18” to 
48” x 144” — Specials to suit any need. (Brown & 
Sharpe recently furnished one special that measured 
6’ x 16’ in one piece.) 


Call your B&S Distributor! 


He’s nearby ... He can make prompt 
delivery of B&S tools from local stocks 
. . . He’s ready, willing and able to 
help you. Brown & Sharpe Mfg. Co., 
Providence 1, Rhode Island. 


Brown & Sharpe ds Piccisi0) CENTER 








SERVO CONTROLLED C-PRESS. 
LOW-COST GENERAL PURPOSE UNIT 


The control possibilities of the H-P-M “de- 
mand-response” servo press offer many ways 
to simplify procedures and reduce costs. For 
example, the instant-response manually con- 
trolled action means unlimited opportunities 
for testing and analyzing all types of materials 
and processes. The press is compact, easily 
tooled and adaptable to a variety of applica- 
tions. Initial cost is low; a single hand lever 
control is simple and foolproof. The sketch at 
left below illustrates the principle of this com- 
pact press. 


ABSOLUTE CONTROL of ram motion is as- 
sured. Direct relationship between demand and 
response is accomplished through a unique 
spiral cam principle that meters oil to the cyl- 
inder in direct response to the action of the 
hand lever. Speed of motion, tonnage, starting, 
stopping and repeat strokes are simply con- 
trolled by the single hand lever. The operator is 
in complete command of applied force, the rate 
of travel and the starting.and stopping cycles. 





t- CONTROL VALVE 


The compact, new SPOOL 

H-P-M C-Press Servo > ae ee 
Feed Back Control | y x SPOOL ACTUATOR 
fits neatly in the pe a Out 
throat of the press— : 

out of the way—no 

adjustments or link- J ADJUSTABLE, 

ages in the tooling COLLAR 


area. 


~~. SS =a Apply the versatile H-P-M C-Press to your most demanding 
fr . requirements and when you're through with it, put it to 
work on the production line. It will fit any job in the 
plant with hydraulically controlled, manually operated 
press efficiency. Sizes 5-ton to 15-ton; other sizes 
and capacities to your specific requirements. 


THE HYDRAULIC PRESS MANUFACTURING COMPANY 
A Division of Koehring Company * Mount Gilead, Ohio, U.S.A. 
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Inspect your gears 
the practical, low-cost way 


Red Ring machines also check such individual 
gear characteristics as Index, Eccentricity, Wobble, 


Many gear makers favor Red Ring gear inspection 
machines because they are precise without being 
delicate or temperamental — equally effective in either 
the gear laboratory or the busy production shop. 
Just practical and economical. 





Red Ring machines provide for such 
Automatic Operations as: 
e Gaging of size and helix angle 


¢ Sorting according to size and helix 
e Recording of gear measurements 











Lead or Helix, Size and Tooth Parallelism. Bulletin C-55-9 which describes them 


Automatically checks tooth size of gears with 


Why not write for it today? 


Lead Comparator with an additional 


integral flanges too large to pass through conven- spacing head shown) 
tional feed chutes. In-tolerance, oversize and under- 
size parts are segregated. (Machine cover removed) 


Rolling fixture provides a rapid check of com- 
posite errors and tooth surface roughness. 





SPUR AND HELICAL GEAR SPECIALISTS 
ORIGINATORS OF ROTARY SHAVING, 


GEAR HONING AND ELLIPTOID 
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NATIONAL BROACH 


We can't show here the many models now in 
service throughout industry, but you may have 


in detail. 
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head for measuring other tooth characteristics. (Tooth 


8287 


WORLD'S LARGEST 


& MACHINE Co. PRODUCER OF GEAR 


SHAVING EQUIPMENT 


5600 ST. JEAN -. . DETROIT 13, MICHIGAN 
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When Decca Records opened its Pinckneyville 
plant late in 1957, it required a high-tempera- 
ture grease for the hot plasticizing mills. After 
testing many greases under actual plant condi- 
tions, Shell Darina Grease 2 was selected. In 
fact, Darina® proved so successful in its original 
application that Decca now uses it throughout 
the plant. 

Darina Grease 2 is a premium-quality, multi- 


purpose grease with exceptional stability in ex- 
tended high-temperature applications. It offers 


Mat for Oe a 


Decca Records, Pinckneyville, Illinois uses Shell 
Darina Grease 2 for the entire plant’s grease lubrication. 


excellent resistance to corrosion and oxidation. 
It gives outstanding performance (compared 
with conventional soap-type greases) for long- 
time wet or dry applications at temperatures as 
high as 350° F. 

For complete data on Darina Grease, write 
Shell Oil Company, 50 West 50th Street, New 
York 20, New York, or 100 Bush Street, San 
Francisco 6, California. In Canada: Shell Oil 
Company of Canada, Limited, 505 University 
Avenue, Toronto 2, Ontario. 


SHELL DARINA GREASE 


the multi-purpose, high-temperature grease 
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Cut your 


Hydraulic Press Costs 
automatically 
with BIRDSBORO 


e BIRDSBORO Hydraulic Press controls are de- 
signed to meet specific applications and future 
adaptions. Automatic interlocking of controls as- 
sures accurate sequence functioning of various press 
components —- minimizes dead cycle time — mini- 
mizes expense in future operational changeovers. 
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STEEL FOUNDRY AND MACHINE CoO. 


Your BIRDSBORO representative can give you the 
details on a number of other important design fea- 
tures. Call him in during your next hydraulic press 
planning period. Sales Department: Reading, Pa., 
Engineering Department and Mfg. Plant: Birdsboro, 
Pa., District Office: Pittsburgh, Pa. 





Pc Bt ; 





HP-42-59 


STEEL MILL MACHINERY ¢ HYDRAULIC PRESSES e CRUSHING MACHINERY ¢ SPECIAL MACHINERY 
STEEL CASTINGS © Weldments “CAST-WELD" Design © ROLLS: Steel, Alloy Iron, Alloy Steel 
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Original and Retooled Special 


Cylinder Head 76-Station 
Transfer Type 


This machine is comprised of two separate sections. The 
first section (56 stations) is for dry operations. The second 
section (20 stations) is for wet machining. 


The cylinder heads are machined in seven different posi- 
tions—5 surfaces finished and 110 holes finished. Produc- 
tion is 113 pes/hr. at 100% efficiency. Operations include: 
rough and finish mill, rough and finish bore, drill, tap, 
ream, counterbore, spotface, chamfer, hollow mill, core 
drill, wire brush, probe, finish form valve seats and gun 
ream stem holes. 


Crankcase Assembly 11-Station 
Transfer Type 


Left and right halves of cast aluminum crankcases are 
processed through this unit. The production rate is 174 
pes/hr at 100% efficiency. Operations performed are: drill, 
combination drill and chamfer, ream, tap, straddle mill, 
slot mill and probe. 





Crankcase Assembly 
13-Station Transfer Type 


Both halves of the cast aluminum crank- 
cases are fed through the machine simul- 
taneously. The production rate is 150 pcs/hr 
at 100% efficiency. Operations performed 
are: combination drill and chamfer, com- 
bination core drill and rough counterbore, 
core drill, bore, ream, finish counterbore, 
tap and probe. 

















and Transfer Type Machines No 
New SMALL CAR Manufactu 


The economy found in the purchase price and 
operating cost of the new American small cars is a 
direct result of economical production machining 
of components. Metalworking equipment that 
shapes the engine block, head, pistons, transmis- 
sion, etc., must be low in cost and high in efficiency 
before any savings can be passed on to the auto buyer. 
Lamb machine tools meet these critical cost and 
efficiency requirements. Lamb’s ability to build 
new machines and rebuild existing equipment to 





meet high production and quality stande 
result of broad experience in modern man 
methods and a thorough understandin 
tomers’ problems. 

Typical examples of Lamb machines and 
they produce for American small cars are 
these pages. The variety of part piece: 
operations performed by each machine 
illustrate Lamb’s creative engineering in 
the machine that does the job most efficient 





Cylinder Head 75-Stat 
3-Section Transfer T: 


This machine has three (3) separate s 
18-station sections and a 39-station s 
aluminum and cast iron cylinder heads th 
broached only, are processed through t 
The production rate for cast iron heads | 
at 100% efficiency and 200 pes/hr at 10( 
for cast aluminum heads. 


Operations performed are: mill, drill, ch 
counterbore, spotface, coredrill, tap and 
throats are rough and finish formed. In 
haust bosses are rough and finish hollow 
seats and stems are finish formed and 
Valve guide bushings are pressed ir 
aluminum heads. 
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26-Station 
Piston Machine— 
Transfer Type 


An eleven (11) second machine cycle 
produces 654 pcs/hr at 100% effi- 
ciency. Operations include: locate 
and clamp, bore off-center wrist pin 
bores, drill and probe angular oil 
holes in wrist pin bores, finish mill 
balance bosses, reposition pistons, 
drill and probe holes in piston dome, 
mill smoke slots. 


Transmission Final Test Machine 


This unit simulates the most severe conditions under 
which automatic transmissions will be used and checks 
all ranges and reverse, with and without loads. Two 
input shafts simulate rear axles of car. Either axle can be 
locked out which duplicates one wheel spin on ice or 
one wheel overload. 


Control console permits selection of speed range and 
dials indicate differential between input and output 
speed, vacuum pressure and oil pressure. 














CREATIVE 
ENGINEERING 


Makes production convenience and 
overall efficiency an integral part 
of machine design. 











Building Block Construction 

Standard components are used where possible to 
provide savings in machine design time, original 
cost and subsequent rebuilding for model changes. 


Convenient Machine Layout 


Easy accessibility to all machine components con- 
tributes to improved maintenance and service, better 
housekeeping and working conditions— indirect bene- 
fits, but important factors in production efficiency. 


A ebrabeotebeo@m\/@-lelobbalsim Ghnbeysctn tee 


The machining capabilities of all working units are 
utilized to full advantage. This Lamb design approach 
results in a compact machine that occupies a mini- 
mum of floor space, reduces workpiece handling and 
cycle time. 


Flexibility of Use 


Lamb machine design provides maximum flexibility 
of equipment application for present and future pro- 
duction. A few of these features are: ‘‘open”’ arrange- 
ment of compact components to permit in-process 
inspection or added operations, plate type work head 
construction for simple hole pattern changes, 
grouped pipe connections for unitized machine 
rearrangements, interchangeable mounting faces. 


Rigidity 
Wing and main bases are heavy and sturdy to pro- 
vide maximum support for the working units. Mas- 
sive guide bars and ample supports permit maximum 
machining thrust, faster feeds and speeds. The 


result is optimum surface finish regardless of the 
type of operation being performed. 


Built-in Production Aids 


Fresh ideas that add convenience, safety, simplicity 
to the operation of a machine are characteristics of 
Lamb machines. From part loading to unloading 
every possible production aid is incorporated to 
assure top quantity and quality of work. 
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Differential Carrier 
29-Station Transfer Type 


This machine accommodates two different 
parts by means of electrical “lock-out” of 
predetermined operations. The parts were 
particularly suited to the 2-station, single- 
slide machine design approach which results 
in a more compact machine with fewer 
components. 


The production rate of 120 pcs/hr at 100% 
efficiency is the same for both parts proc- 
essed. Operations performed are: drill, tap, 
chamfer, bore, mill, ream, thread and probe. 


sletely equipped modern facility staffed by men who design and build the 
special and transfer type machines and automatic parts handling equipment. 


| 


Builders of Special 


5663 E. 


NINE MILE 
Machines 


ROAD ¢ DETROIT 34, MICHIGAN 
and Automation Equipment 











ou want 


‘nelinable:; 


CLUTCH? 


Don’t settle for “second-best” when the best 
may cost you less! Chances are whatever your 
needs in an inclinable, it’s a Bliss standard— 
simply because Bliss makes more types and 
sizes of inclinable presses than any other 
builder. In fact, someone else’s “special” may 
be a Bliss standard. Check it out for yourself 
before you buy —write for our most recent 
inclinable catalogs and data sheets. You'll see 
that size for size, no matter what you want in 
an inclinable, you get more press from Bliss 
... large crankpins, long strokes, greater open- 
ings, bigger beds and many other extra values. 
A press that’s backed by a century of press 
engineering --- by competent counsel... by 4 
dependable parts and service program. In 
short, you’d be wise to check Bliss —first! 


a. 0. Skee 2S 
canton, Ohlo 


a 


Bliss is more than a name 


it’s a gua 
rantee! 


P 
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The Day Maximation Began 


In seeking ways to increase effici- 
ency, production men in the metal- 
working industry have found elim- 
ination of hidden machine tool costs 
through the use of proper filtration 
equipment a virtual guarantee of 
maximum output and economy. This 
method of obtaining increased pro- 
duction rates is known as mazxima- 
tion. Although today, it is one of the 
most significant factors in determin- 
ing metalworking profit ratios, the 
maximation theory and its initial 
applications were actually developed 
more than 20 years ago. 


HOW MAXIMATION STARTED 


A number of months after inspection 
and delivery of several thousand pis- 
ton rings to an airplane engine plant, 
the manufacturer was told that the 
rings were unsatisfactory and 
would be returned. Metal particles 
in the coolant apparently had ad- 
hered to the rings during the lapping 
process and the original high polish 
finish on the inside of the rings was 
pitted and chipped on removal from 
storage. About this time, engineers 
from the U. S. Hoffman Machinery 
Corp. were pioneering in research 
and development of dry cleaning 
principles for the removal of metal 
from kerosene coolants. Asked to 
provide a solution to the problem, 
they designed a pressure filter sys- 
tem for the clarification of coolants. 


THEN AND NOW 


This first filtration equipment by 
Hoffman was a fantastic complex of 
pipes and valves. But it did a fine 


job of bringing clean coolant to the 
work. A few months later, Fafnir 
Bearing asked for 2 pressure filters 
“just like the original.” From these 
pioneering concepts have come Hoff- 
man’s modern equipment. Today, 
Fafnir Bearing employs more than 
a dozen advanced Hoffman individ- 
ual and central filtration systems. 
At Fafnir and in thousands of other 
plants employing filtration, coolants 
and lubricants once contaminated by 
metallic chips, abrasives and other 
extraneous dirt are no longer 
responsible for high production, 
maintenance and costs, as well as 
premature obsolesence. Through 
proper filtration, machines origin- 
ally designed and tested for peak 
efficiency with clean lubricating oil 
and clean coolants can now operate 
at or near rated capacity. Filtration 
has made it possible to obtain a 30 
to 50% savings in grinding wheels, 
honing stones, broaches, cutting and 
other edge tools in addition to pro- 
viding numerous collateral benefits 
and advantages. 


TYPES OF FILTRATION EQUIPMENT 


In making recommendations for 
solving filtration problems, Hoffman 
engineers draw on a complete line of 
equipment which includes; 


PRESSURE FILTERS—This type 
of filter gives up to 100% clarity and 
is widely used with grinding, cutting 
and honing oils as well as water sol- 
uble oil coolants where finest clarity 
is consistently required. Easily 
adapted for large groups of ma- 
chines. Unlimited coolant capacity. 


View of a central pressure filter system at the Plymouth Mound Road Engine Plant of the 
Chrysler Corp. This system serves a wet grinding department, 
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FLOTATION EQUIPMENT—Avu- 
tomatic flotation units increase the 
productivity of machine tools and 
eliminate down time for sump clean- 
ing. Provide excellent results in steel 
and cast iron applications with effi- 
ciencies of over 98% in one pass. 
Handles flow rates from 40 to 1500 
gpm. 


MAGNAFLOW SEPARATORS — 
Fully automatic and self-cleaning, 
Hoffman Magnaflo Separators re- 
move from 75% to 90% ferrous 
solids from cutting oils and water 
soluble coolants. Flow rate from 40 
to 1,000 gpm. 


VACU-MATIC FILTERS — For 
continuous filtering of coolants from 
individual machine tools. Provides 
unusually high flow rates in continu- 
ous filtration of water soluble cool- 
ants. Completely automatic and self 
cleaning. Flow rates range from 40 
to 2,500 gpm. 


DISC FILTERS — Filter oils con- 
taining finely divided particles. 
Geared for continuous flow. 


SUCTION FILTERS—Provide fine 
filtration on small flow rates for lap- 
ping, microhoning, grinding and 
similar operations. Cap.5-60 gpm. 


SUMMING UP 


Proper filtration delivering clean 
coolant makes it possible to achieve 
maximation with these savings. 


e Greatly reduced down time 
Higher speeds 

Improved finishes—fewer rejects 
Longer useful life of coolants 
Life of edge tools extended 

More sustained tolerances 

Fewer stoppages, adjustments 
Scrap loss considerably reduced 
Elimination of motor pumps 
Curtails bacteria and rancidity 
Saves 25 to 50% in grinding 
wheels, honing stones, broaches, 
individual machine tools. 


To check on the unlimited industrial 
applications of individual tool and 
complete central filtration systems, 
send for free bulletins and case his- 
tories on equipment described above. 


Please write: 

U.S. Hoffman Machinery Corp. 
Dept. LR, Industrial Filtration Div. 
Thompson Road—Plant #1 
Syracuse, New York 
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Today’s high production costs dictate a good hard look at metalworking 
tools and techniques—make a reduction in operating expenditures 
essential to increased profit margins. Here are typical examples of 
companies which have obtained maximum production from 

machine tools by eliminating unnecessary and often hidden expenses 
through the use of Hoffman filtration equipment. 


They’re Beating High Machine Tool Costs and Obsolesence 


A Hoffman Central Flotation System serving 28 grinding machines 
at an International Harvester plant. The coolant serving the sickle 


A Hoffman Central Filtration System consisting of 9 Hoffman 
grinding department is a water-base soluble oil. 


Pressure Filters, Model 1-80S, each equipped with Hoffman Dual 
Magnaflo Plates—with a flow rate of 150 gpm and sludge collector 
conveyor—( Magnetic separator), are shown at the plant of a lead- 
ing automotive and aircraft accessory manufacturer. 


This system enabled International Harvester to 


make the following savings: 

Cleaning of coolant trenches completely eliminated 
—savings of $10,000 annually. 

Trucking costs for the removal of sludge to a 


disposal point reduced 65.5%. Saves $8,122.50 
annually. 


Cost of grinding wheels reduced 47.4% — saves 
$65,477.19 annually. 


Production per grinding wheel increased 134%. 
Cost for wheel-change-over reduced 57.3%. 


Adding these and others, the total savings for this 
particular year were significant. 


The following tabulation is a percentage break- 
down of actual savings made with this Hoffman 
Central Filtration System equipped with a Mag- 
netic Separator and sludge collector conveyor for 
automatic removal of sludge collected by filters, 
magnetic plates and gravity settling. 


Grinding Oil 2.5% 
Diamonds—Grinding Wheels 43.4% 


Production scrap (resulting from 
improved quality of product) 32.5% 


Labor to operate system and actual production 
labor @ $2.00 per hour 21.6% 


A Hoffman Vac-80 Vacu-Matic Filter is 
shown installed on a Norton 30" diameter 
stepped-wheel grinder for grinding trans- 
mission shafts at the Syracuse plant of a 
large automotive manufacturer. Most 
Norton grinders are equipped with Hoffman 
Vacu-Matic filters when shipped. 
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At the Union Twist Drill Co. in Athol, 


Massachusetts, a Hoffman Magnaflo Sepa- 
rator removes metal particles from oils 
and coolants to solve numerous clarifica- 
tion problems, Result—many money-saving 
improvements in manufacturing tech- 
nology and product quality. 


A money-saving Hoffman Flotation Unit 
at the Fafnir Bearing Company. It is de- 
signed for plant wide distribution of 
water-base coolant. The company credits 
Hoffman systems for great improvement in 
critical finish grinding operations on bear- 
ing races. 
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and Milling Machine type R F 2-200 


Double Upright Planing u # T of : ' Z 
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Single Upright Planing Machine 
type 9120 


Double Upright Plano Milling Machine 
type F 2 - 200 





All BERTHIEZ 


* Planing Machines 
plane both ways i. e. 
cut coming and going 
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Vertical Boring 
and Turning Mill type BML180 


BERTHIEZ 


11, RUE MONTALIVET - PARIS 8°- TEL.ANJ 47-60 
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Vertical Boring and Turning Mill 
type 9375 


Vertical Boring and Turning Mill 


hy 
i 


type 9135 








Vertical Boring and Turning Mill 


type BM 225 
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Column Arm * Speeds 


Motor 
diameters lengths 


No. Range recommended 


9 re be 20101 06-020 ep 


9” ¥- a’ 12 25 to 1 .006-.025 5-hp 
11” 5 or 7%-hp 


18: #. fhe 100 to 1 004-.125* 74, 10, 15, 20 or 25-hp 


4A 19” 6’-7'-8" 36 100 to 1 -004-.125* 15 to 40-hp 


5A i, +d 1 to 10° 36 100 to 1 004-.125* 20 to 40-hpt 
26” 8 to 12” 


*8, 114%, 14 and 18 threads per inch are standard, with various other qunblnstions available. 
{Driving motor larger than 40 hp can be used if desired. 

















Carlton...the modern design radial drill 





Only at Carlton can you take your 

choice of 

@ 5 different models of radial drills 

@ Column diameters from 9” to 26’; 
arm lengths from 3-ft. to 12-ft. 

W@ 5 different types of speed-feed con- 
trols (3A, 4A and 5A models) 

For the utmost in versatility, you can 

choose the Carlton Programming Sys- 

tem that lets you pre-set speeds and 

feeds for a complete drilling sequence 

of 20 or more operations. 


For production operations involving 
fewer and less complex drilling sequences 
you can select from among three speed- 
feed controls that help make the machine 
more productive: Pre-select, Power 
range Pre-select and Partial Pre-select. 
And in -manual control, Carlton’s sim- 
plified pushbutton control head is the 
most modern in design and easiest to 
operate. 


There’s no compromising at Carlton... 
where you select the radial drill that fits 


your requirements exactly. Write today 
for bulletins describing the sizes you 
need. The Carlton Machine Tool Co., 
Cincinnati 25, Ohio. 
ar On Specialists in radial drills 
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Right before your eyes... 


A 27% (or more) INCREASE 
in LATHE PRODUCTIVITY! 


The DISTOMETER,, 2 totally new precision instrument, greatly in- 


creases lathe output... 
Because — 

e It provides a much faster, more convenient and more reliable means of spotting 
tool position and measuring longitudinal cutting distance than any other available 
device. 

¢ It has motorized, Push-Button Zeroing. Lets you reference instantly at any point 
in the carriage travel for continuous measurement to any other point. 

¢ It puts accurate, well magnified, man-size readings in front of the operator so he 


can follow progress of the tool and know instantly when it has covered the 


Push-Button Zeroing . . . you're required distance. 
instantly and automatically ready to ‘ oth 6 ‘ ? 
eae pop pemenge -scin , * It requires no set up, no positioning, no mastering. Ready to measure directly 


at the touch of a button. 

ANY MANUALLY OPERATED LATHE ... OLD OR NEW ... BIG 
OR SMALL ...CAN USE THE DISTOMETER PROFITABLY! 

Write for brochure. 


FEDERAL PRODUCTS CORP. 
91112 Eddy Street, Providence 1, R. I. 


Ad FEDERAL ZZ, 


FOR RECOMMENDATIONS IN MODERN GAGES... 
Dial Indicating, Air, Electric, or Electronic—for Inspecting, Measuring, Sorting, or Automation Gaging 

















New Britain’s answer to a serious threat 


Overseas production of just about any- 
thing you care to name is making serious 
inroads on American domestic and 
foreign markets. It’s no secret that Eu- 
ropean and Asian industry is catching 
up fast technologically—and they have 
a real competitive advantage in plenty 
of low cost skilled labor. While many 
foreign products are still inferior to 
those of domestic manufacture, this is 
far from true in all cases. The answer 
is, of course, increased productivity at 
lower cost. 


In its all-new line of bar machines, 
New Britain has developed the most 
modern bar-turning units available. Five 
models in two different series are of- 
fered with capacities from 1%” to 5%”. 
These machines are designed for really 
fast, trouble-free, high-precision produc- 
tion. More operations per machine are 
possible than ever before. Wide open 
tool areas allow unlimited combinations 
of end working and forming tools. New 
Britains will stay new longer. The ex- 
clusive wear-preventing features so 
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familiar to New Britain users have been 
retained and improved. Catalogs on 
both the small and large series machines 
are yours for the asking. After looking 
this literature over if you think one or 
more New Britains may help improve 
your competitive situation, we will be 
happy to review your prints and arrange 
a demonstration. No obligation, of 
course. Call us or call your local repre- 
sentative. New Britain-Gridley Machine 
Division, The New Britain Machine 
Company, New Britain, Connecticut. 
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precision boring-New Britain’s new approach 


New Britain Cam Actuated Vertical 
Precision Boring Machines offer an en- 
tirely new principle for more accurate 
boring and turning, plus compact ex- 
terior design and fast tooling. Rough 
cuts and finish cuts within close toler- 
ances on the same set-up are character- 
istic. Standard models are available with 
maximum swing from 12” to 17%” in 10 
or 15 horsepower. 

Here are a few of the major new 
developments incorporated in these 
unusual machines. 


Greater accuracy. Both the vertical and 
cross slide cams are mounted on a com- 
mon shaft which is contained inside the 
vertical slide. The linkages found in 
conventional cam-operated contouring 
machines are eliminated. Both the ver- 
tical and cross slides ride on preloaded 
roller bearings and are deflection-free. 


Clean-sided design. Any number of 
these self-contained machines, each with 
one or more spindles, can be arranged 
side by side. Depending on how they 
are tooled, they operate either as a 


single unit or as individual machines. 
Parts can be inverted on adjacent ma- 
chines or on adjacent spindles of the 
same machine, finishing both sides, com- 
pleting all operations in one integrated, 
high-volume operation. 
Fast tooling. Unrestricted accessibility 
allows rapid tool and cam changes. 
Complete catalog material is avail- 
able. For your copy, write New Britain- 
Gridley Machine Division, The New 
Britain Machine Company, New Britain, 
Connecticut. 
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why a copying lathe-why New Britain +GF+ 


Beyond a certain point sustained pro- 


duction of the same piece on an engine 
lathe becomes uneconomical. Sometimes, 
however, the feeling exists that a copy- 
ing lathe lacks flexibility, power and 
ruggedness or that it is just too “spe- 
cial.” A New Britain +6F+ has power— 
25 to 40 h.p. The +6F+ has rugged de- 
sign to handle big work and it’s really 
flexible—a prototype or flat template will 
reproduce one or more pieces with fast, 
single point tooling. Whether it’s shaft 


work or chucking work you have to do, 
ease of set-up is the same. The tem- 
plate or prototype can be changed in 
minutes. No special tooling set-ups are 
required, either. You can quickly switch 
from intricate shafts 
to heavy cuts on big castings or forg- 
ings (like the one shown). Complex 
profiling presents no problems even 
on jobs requiring really heavy metal 
removal. 


cuts on slender 


Fast set-up and changeover from one 


type of work to another is only part of 
the story. There’s much more that you'll 
want to know about the New Britain 
+6F+. Watching one of these machines 
in action is the best way to get the 
whole story and we'd like to arrange 
a demonstration for you. If you'd like 
to look over catalog material, we have 
that too, of course. Write New Britain- 
Gridley Machine Division, The New 
Britain Machine Company, New Bri- 
tain, Connecticut. 
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idea for volume producers of shafts 


Economists are making startling pre- 
dictions on this year’s increase in pro- 
ductivity. They say it will be twice that 
of recent years — up as high as 10% in 
some manufacturing industries. 
Whether or not these predictions come 
to pass, it’s certain that it won’t happen 
in plants using outdated equipment. 
Shaft work is a problem to many 
firms. New Britain pioneered template- 
controlled contour turning and boring, 
solving the problem for many progres- 
sive companies. Now for the manufac- 
turer with really high volume require- 
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ments we present Model 412/25—a four- 
spindle, template-controlled machine 
capable of producing a four-fold in- 
crease in productivity per man hour. 
The basic principle pretty much 
speaks for itself. As in the case of the 
single-spindle contour lathe, inexpensive 
metal templates control the full cycle and 
re-cycle if required. Simple, single-point 
tools replace complex gang tooling. Set- 
up is simple and fast. When tools wear, 
merely replace them. Since all relation- 
ships are maintained by the template, 
tool replacement involves no problem. 


When the volume of contour turning 
warrants it, this machine can be the best 
money maker on the production floor. 
Your New Britain representative can 
quickly tell you after looking at your 
prints and learning of your production 
requirements. Meanwhile, we would 
be glad to mail you descriptive litera- 
ture containing the basic facts and spec- 
ifications. New Britain-Gridley Machine 
Division, The New Britain Machine 
Company, New Britain, Connecticut. 
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’ Super Heat Treating, Inc. 
Syracuse, N.Y. 


“‘No reruns, no breakdowns 
with Cities Service QT Oils”’ 


Exceptional stability gives real economy 
says Super Heat Treating, Inc. 


At Super Heat Treating, where toler- 
ances run as fine as .004, Cities Service 
QT Oils have proven their ability to 
remain stable and deliver these toler- 
ances over periods of 18 months and 
even longer. 

“With Cities Service QT | and 3, we 
handle all sizes of work under the most 
exacting conditions, without break- 
downs or reruns,” says President Al- 
bert G. Lintel, Jr. “Not only does this 
performance provide notable econo- 
mies, but it is a big factor in our ability 
to offer 24 hour service to our clients. 


I don’t know how an oil could do any 
more than that.” 

Again and again, where tolerances 
are fine and production schedules tight, 
metalworking firms are turning to Cities 
Service QT Oils. Some advantages: 
Better wetting ability, improved cool- 
ing power, superior oxidation resist- 
ance, high flash and fire point. For a 
glimpse of what these oils might do for 
you, talk with a Cities Service Lubrica- 
tion Engineer from the nearest office. 
Or write: Cities Service Oil Company, 
Sixty Wall Tower, New York 5, N.Y. 


CITIES () SERVICE 


QUALITY PETROLEUM PRODUCTS 
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“We handle anything from hairpin size 
to 20,000 pounds and deliver in 24 
hours,” says President Albert Lintel, Jr. 
“Naturally we need the best quenching 
oils—and Cities Service makes them.” 


Hardness characteristics are always ex- 
cellent at Super Heat Treating. The firm 
gives much credit to superior wetting 
ability, cooling power, and oxidation 
resistance of Cities Service QT Oils. 
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THRUST IN POUNDS 






































TORQUE IN FOOT POUNDS 


























010 015 020 025 030 035 
FEED IN INCHES PER REVOLUTION OF DRILL 


CURVES SHOWING EFFECT OF VARYING FEEDS, TORQUE and THRUST—1” DRILL IN C.R.S 








OLIVER’S 





UNIQUE DRILL POINTER 





1410 E. Maumee St. ° 


DRILL GRINDER 


gives you more holes per grind 
Substantially less torque—much less thrust! 


The above graph is a typical test run by the research department 
of an eastern engineering school. It is evidence that Oliver can 
help you get more and better holes per grind. 


Oliver’s sharpening principle is to grind the drill point so that in- 
creased clearance is obtained at the center of the drill. Each lip 
does its equal share and the theoretically perfect point permits 
easier penetration. Less feeding pressure means savings on drilling 
machine repairs, power and transmission costs and the drills them- 
selves. The Oliver point has been successfully used since 1921. 


Oliver drill pointers are rugged enough to stand up to every day 
pounding. Features of the Model #510 include: a universal 
chucking head which holds drills from % to 3 inches in diameter 
and swivels to give varying angles from 82 to 160°; an adjustable 
cam to give a variable amount of clearance at the cutting edge; 
and a positive drive to the chuck. In addition, all main shafts— 


including the grinding wheel spindle—are mounted on anti-friction 
bearings. 


Want proof? Oliver will sharpen your drills on a “no-charge” trial 


basis. Write today for full information. We'd like the opportunity 
of sending a quotation. 


OLIVER .| ADRIAN 


Adrian, ee 


| t T ae’ A 
> AND THINNERS—TOOL AND CUTTER GRINDERS~A V AN N 


L GRINDERS—TOOL BIT GRINDERS—CONTOUR. SAWING 





HOW TO REDUCE YOUR 
TWIST DRILL COSTS 


Any substantial reduction in drill costs 
must be made by choosing a combina- 
tion of the right drill design and drill 
point. As specialists in the manufacture 
of tool and cutter grinding machinery 
we are able to offer drill pointing 
machines designed expressly for cost 
reduction. 





The sketch above shows a comparison 
of two drill points. The one on the right 
is as ordinarily ground. On the left is 
an exaggerated view of an Oliver drill 
point. Note that the clearance angle on 
the point increases very rapidly as the 
drill web is approached. 


It is a widely accepted fact that for 
a given feed the angle of helix of the 
feed is greater as it approaches the 
center. It is this reason that makes in- 
creased clearance at the center of the 
drill point so 
essential. The 
Oliver pointers 
provide aver- 
age thrust re- 
ductions of 
25.2% and 
average torque 
reductions of 
22.0%. 


The Oliver 510 makes possible the 
trouble free grinding of drills—whether 
2, 3 or 4 flute. Variable included point 
angles and clearances are easily obtained. 


This cost-saving point is also available 
by using the new 

heavy-duty #21 

bench model ma- 

chine. Capacity is 

3/32” to YW". A 5 

diameter cup wheel 

and a built-in dia- By 

mond dresser pro- 


vides for easy operation regardless of 
drill size or included angle. 





UNIVERSAL JIG AND FIXTURE 
COMPONENTS AND CLAMP ASSEMBLIES 


Shown here are a few of more than a thousand 
different items in regular steel and stainless steel 
—the largest and most complete selection in 
the United States—now available from Universal 
Engineering Co. Write today for your copy of 
the complete, new catalog. 


OTHER PRECISION-BUILT COST SAVING UNIVERSAL PRODUCTION TOOLS 








Floating Chuck Standard Collet Chuck 


= —a= Ti - 


“Kwik-Switch” 
Boring Chuck Tool Holder 


Mikro-Lok Boring Bar 


Standard Drill Bushing Wedge-Lock 


Production Vise 


UNIVERSAL ENGINEERING COMPANY, = rranxenmutH 2, MICHIGAN 
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American” TRACER LATHES 


| ... have won 
acclaim in this 
jabet=move-peur 


The Mechanical Division of General Mills, Inc. 
in Minneapolis, Minnesota uses ““AMERICAN’’ 
Tracer Lathes for their contouring work. 17 years 
of ordnance and instrument work have con- 
clusively demonstrated to the General Mills 
| officials that only the highest quality equipment 
\ Bulletin can produce the precision work that their con- 
No. 135 tracts require—result “AMERICAN” selection. 


gives a complete description More production per man hour is the answer and 
and shows many examples. only answer to spiraling costs—modern, high 
It's yours for the asking. production machinery is the answer to greater 
production per man hour. Judging from reports, 
the Mechanical Division of General Mills, Inc. 

has found this to be true. 


THE AMERICAN TOOL WORKS CO. cincinnati 2, Ohio, u.s. a. 


LATHES AND RADIAL DRILLS 
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Controls by ALLEN-BRADLEY, of course 


Here’s an interesting job that’s gone “‘push button” —stamping heat 
numbers on hot steel! Now, from a remote console, the operator auto- 
matically sets numbers on the marking head and propels it against the 
steel. The controls, of course, are Allen-Bradley because they provide 
the continuous reliability that is essential to this production. 

The simple, ONE moving part solenoid design of A-B starters and 
relays assures millions of trouble free operations. And the double 
break, silver contacts—used on all A-B control—eliminate costly 
downtime for maintenance. Keep your production lines rolling... 
insist on Allen-Bradley quality motor control. You cannot do better! 


Allen-Bradley Co., 1331 S. First St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


ALLEN - BRADLEY 


Member of NEMA 


Quality Motor Control 
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INDUSTRY DEPENDS ON 


Throughout the world . .. wherever power is on the move... ILLINOIS GEARS 
are delivering this power dependably year in and year out. 


Whether it is in machine tools, steel mills, cement mills, paper mills, chemical 
plants, construction equipment . . . machinery of any kind . . . this 
dependability, proven by performance, means true economy that has 
resulted in enduring customer satisfaction. 


When you need gears—remember this: ILLINOIS GEAR manufactures 
the most complete line of quality gears in the world. 


You can specify and buy ILLINOIS GEARS with confidence and assurance 
that they will more than satisfy your most exacting requirements. 


Fis 5, amg. 
ILLINOIS GEAR ¢ MACHINE ( COMPANY 


2108 NOR mnpwate BE AY nue 





Over a million square feet of completely in- § 
tegrated sub-contract facilities at Textile @ 
Machine Works includes 


(1) Machine Shop (5) Small parts 
(2) Erecting Floor assembly 
(3) Foundry (6) Main Machine 


; Shop 
(4) Main Office 


CONTRACT DIVISION, READING, PENNA, 
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 TRABON 


* CENTRALIZED LUBRICATING SYSTEMS 


Verson Press 


Trouble around the corner? Trabon warns you! 


First with Centralized Warning — Trabon gives you a truly fool-proof Trabon System of modern design makes sure that every 
centralized oil or grease system. Blocked bearings located bearing gets a positive, measured shot of lubricant at correct in- 
‘around the corner’ or out-of-sight, telegraph ‘‘trouble’’ to the tervals. Your machine will stay on the job producing parts — and 
pump or control station. (And inexpensive Reset Indicators pin- profits — for you. And you will also notice a corresponding de- 
point the blockage.) 


crease in power costs, repair costs and lubricant costs. Lubrication 
Why take chances with your expensive machinery investment? A is done efficiently, economically and positively. 


Ask your Trabon representative for a free lubrication survey of your plant. 
You will be amazed at how many ways Trabon can save you money. 


“Centralized” OIL AND GREASE SYSTEMS “Meterflo” CIRCULATING OIL SYSTEMS 
® feaboro Trabon Engineering Corporation 28807 Aurora Road * Solon, Ohio 
MACHINERY, December, 1959 


For more data, circle this page number on inquiry card 


75 





AIRCO 
INDUSTRIAL 
AND RARE 


GASES 


ARGON 

OXYGEN 

ACETYLENE 

NITROGEN 4 ; 
NITROUS OXIDE 4 
HYDROGEN 

CARBON DIOXIDE 

HELIUM 

XENON 

KRYPTON 

NEON 


Tr el 


THE FIRST STEP in making tran- 
sistors at Sylvania is the zone re- 
fining of germanium ingots car- 
ried out in a horizontal induction 
furnace. The required hydrogen- 
nitrogen atmosphere is supplied 
by. Airco. Impurities, which mi 
grate to one end of the molten bar, 
are cut off after cooling, and a 
pure polycrystalline bar of ger 
manium is obtained 








a 








AIRCO INDUSTRIAL GAS SERVICE 
IS PART OF THE PICTURE 


when Sylvania makes 


precision transistors 


Today, the electronics industry, aircraft and mis- 
siles, steel, chemicals, food processing and many 
other industries require vast supplies of industrial 
gases. 


In fact, many of industry’s most spectacular 
products and processes are possible only because 
of industrial gases. A case in point—the transistor 
picture-caption story told here. 


In the use of industrial gases, dependability of 
supply and service is of prime importance. Airco 
is a dependable, nation-wide supplier of industrial 
gases. These include: 


OXYGEN * ACETYLENE * ARGON ¢ NITROGEN ¢ NITROUS OXIDE 
HYDROGEN * CARBON DIOXIDE * HELIUM » ZENON ¢ KRYPTON * NEON 


x. 


The Airco Technical Service Organization is in a 
position to design the equipment required for ad- 
vanced processes and precision products that in- 
volve industrial gases. It will help you work out 
efficient and economical applications. Airco also 
supplies a complete range of welding and cutting 
equipment and electrodes—all Airco-designed. 


If you are interested in improving a product 
or process ... need an especially tailored grade of 
gas...are considering the advantages of a perma- 
nent installation, you will find Airco Gas Service 
fits your needs precisely. 


Call in your nearby Airco Engineering Serv- 
ice Representative and talk it over. 


NEXT IN THE PROCESS, a single high purity 
crystal is grown from the polycrystalline ger- 
manium. It is a critical step, performed in a 
vertical induction furnace, with an inert at 
mosphere of Airco gas. The resulting crystal— 
99.999999% pure—then is sliced into minia 
ture dice —the heart of a Sylvania transistor. 


AY THE greennaggener? OF PROGRESS YOU'LL FIND AN AIR REDUCTION pitrsarteggi °P 
nga ment AIRCO CHEMICAL-~viny! aceta tearate 


 PURECO pct nd lionide— seous, welding grade ( 


tylene and 


TRANSISTOR NEARS COMPLETION. Germa- 


THE PERMANENT industrial gas installation at 


m carbide * COLTON-—+r 


nium wafer has been formed and fixed. And 
here a circular precision weld is made on de- 
oxidized copper, joining cap and base. Equip- 
ment is the fully automatic Airco Heliweld unit. 
Electrodes, Airco Thortung. Shielding gas, 
Airco argon. 


Sylvania, designed and serviced by Airco. Like 
the many other Airco gas installations, this 
one is assurance of high purity .. . dependable 
supply .. . utmost economy. 


AIR REDUCTION SALES COMPANY 


A Division of Air Reduction Company, Incorporated 
150 East 42nd Street, New York 17, N. Y. 


Offices and dealers in most principal cities * On the west coast—Air Reduction Pacific Company 
Internationally—Airco Company International » In Cuba—Cuban Air Products Corporation +« In Canada 
Air Reduction Canada Limited «+ All divisions or subsidiaries of Air Reduction Company, Inc. 
roduct f the div i f Air porated, include: AIRCO-— 
» Methyl! duty 
pag gee eget and | 


| acetate, alcohols, and other synthetic resins 


tylenic chemicals 


1S NATIONAL CARBIDE -cincins 


quid, d (*’DRY-1 
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*production of stainless steel parts 


increased over 8S times with Clausing- 


Colchester Hydraulic Profiling Lathe... 


HERE’S PROOF OF PERFORMANCE 


“Our Clausing Hydraulic Profiling Lathe increased 
production of some stainless steel parts as much as 6 
times. It’s a rugged lathe for its size . . . dependably 
accurate, easy to set up and operate. And, you just 
cant beat it for the money.” 


Valley Machine Products 
Elkhart, Indiana 


The new Clausing-Colchester profiling lathes 
are actually two machines in one, providing auto- 
matic duplication plus the versatility of a standard 
geared-head lathe. You can machine multiple 
diameters, tapers, 90° shoulders, bevels, radii, 
grooves, chamfers and undercuts to the same ac- 
curacy as the template — saving time, money, and 
eliminating rejects. Moving the hydraulic control 


12-108 N. PITCHER ST. e 
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lever engages tool with work or withdraws it for 
standard lathe operations — there’s no loss of time 
shifting from one machining function to another. 

Profiler tool slide and hydraulically operated 
angle slide are mounted on rear of carriage cross 
slide, with hydraulic slide 60° to axis of lathe bed. 
Angle slide is powered by an integral hydraulic 
cylinder. Support centers for templates are 
mounted at rear of lathe bed. Motor, pump, and 
reservoir are integral. 

Lathe features include: big work capacities with 
large spindles, tapered roller bearings with oil flow 
lubrication, tapered key-drive spindle nose, en- 
closed geared headstock and quick-change box 
with oil-bath lubrication, hardened bed ways, 13” 
15” and 17” models with choice of straight or gap 
bed. Prices start at $3677. Write for illustrated 
literature. 


CLAUSING DIVISION 


ATLAS PRESS COMPANY 


MACHINERY, December, 1959 





KALAMAZOO, MICH. 


- 


For more than 25 years the members 
of this group have presented 
metalworking ideas every month. 


In addition, since 1951, we have 
presented the views of prominent 
manufacturers concerning 
scientific machinery replacement 
programs. 


If you haven’t written for this book 
we urge you to do so. It contains 
examples and comments from 
eighteen industrialists who have 


wsuccessfully inaugurated scientific 


acement programs in their 
its. Merely write to any one of the 
facturers in this group. 


GROUP 





SUNDSTRAND “Engineered Production” NEWS 





Here is how Sundstrand lathes combined with 
“ENGINEERED PRODUCTION” cut turning costs 


There’s no better way to guarantee 
lowest piecepart costs and highest 
work quality than to provide the 
right combination of: 1. the best 
tooling method and, 2. best ma- 
chine solution. Applying Sundstrand 
“Engineered Production” to your 
production turning job is the surest 
way to satisfy both these basic needs. 


Sundstrand designs and builds a 
wide range of machines and backs 
them up with an almost unlimited 
variety of attachments and the tool- 


ing experience gained in numerous 


You don’t have to pay for more 
machine than you need or be satis- 
fied with a machine that doesn’t quite 
do the job. Special engineering costs 
are held to a minimum since even 
when semi-standard or special ma- 
chines are required, Sundstrand de- 
signs make use of numerous standard 
elements. 


Before you decide on how to han- 
dle your turning job be sure you have 
a Sundstrand solution to compare 
with present or contemplated meth- 
ods. A part print or sample part, plus 


‘Engineered Production”’ solu- 
tions. Your job may call for small- 


a statement covering your production 
requirements, is all it takes to geta 
Sundstrand “Engineered Production” 
analysis. You incur no obligation, so 


lot, long-run, tracer, or special turn- 
ing. Whichever category it falls into, 


Sundstrand offers you a solution that why not be sure the solution is the 


is “just right.” best available? 


Small Lot Turning 


Pump rotors in six different 
sizes are turned and faced at 
an average of 190 pieces per 
hour at 100% efficiency. 
Tools on the front slide turn 
three diameters while tools 
on the rear slide are ar- 
ranged to straddle-face the 
rotor body. Change-over to 
accommodate the different 
part sizes is quick and simple. 


MORE DATA — Sundstrand “Engineered 
Production”’ solution to over 20 turning prob- 
lems are offered in Bulletin 610. Write for your 
copy today. 


“Engineered 
Production” 


SUNDSTRAND 


Service 








Long Run Turning 


Automatic loading and ejec- 
tion of work is provided on 
this Sundstrand automatic 
lathe. Production of die-cast 
aluminum housings is ap- 
proximately 420 per hour 
with operations including 
turning the locating diam- 
eter and facing flange. This 
standard machine has a com- 
pletely automatic cycle that 
includes part loading from 
hopper and ejection of fin- 
ished workpiece. 


Up to three roughing cuts 
and a finishing cut are han- 
died with a single template 
on the Sundstrand tracer 
lathe. The part shown is a 
shaft turned from a rough 
forging with two setups 
being required to finish both 
ends. Dial indicators on top 
of the tracing carriage per- 
mit roughing cuts to be set 
accurately. Finishing cut is 
.020 inch. 


This special lathe drills, 
bores, and chamfers differ- 
ential carriers as well as turn- 
ing each end, turning and 
chamfering pilot, and facing 
the flange on the large end. 
A total of 26 carbide tools are 
provided. Front and rear 
slides hold the turning tools 
with boring attachments 
through both the tailstock 
and spindle. Machine has 
automatic cycle except for 
manual loading and unload- 
ing of workpieces. 


SUNDSTRAND MACHINE TOOL 


DIVISION OF SUNDSTRAND CORPORATION 


BELVIDERE, 


ILLINOIS 
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SUNDSTRAND 


More facts about 
SUNDSTRAND 
“Engineered 
Production” 
Literature listed under various 


machine types has more de- 
tails. Write Sundstrand for 


Automatic and Tracer Lathes 
Bulletin A-110 


Engineered Milling Production 
Bulletin B-110 


Examples of Transfer Ma- 
chines—Bulletin C-110 


Multiple-spindle Drilling 
Machines—Bulletin D-110 


Internal and Rotary Surface 
Grinders—Bulletin E-110 


Y 


Broaching Tools 
Bulletin F-110 


Practical Broaching Methods 
Bulletin F-110 
sD 


Bulletin G-110 
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CONVEYOR LOADING 


A Method of Machining 
That Pays Off 


Greenlee standard Automatic Bar Machines, adapted for second 
operation work, profitably machine a wide variety of parts. Long 
shafts or short pieces are automatically loaded into the work spindle 
by any of the various loading arrangements shown. Parts are loaded 
in one position during the machining cycle, and machined in the 
remaining five cross slide and end working positions. For more 
information, see your Greenlee Distributor. 


GREENLEE STANDARD AND SPECIAL MACHINE TOOLS 


@ Multiple-Spindle Drilling and 


@ Six and Four-Spindle Automatic 
Tapping Machines 


Bar Machines 


© Transfer-Type Processing 


@ Hydro-Borer Precision Boring 
HAND LOADING Machines 


Machines 
® Die Casting Machines WRITE FOR CATALOG No. A-405 


: GREENLEE 1744 MASON AVE. 


BROS. & CO. ROCKFORD, ILL. 








Grinding through hard scale 
at 7% cubic inches per minute 
eliminates hidden costs 


MATTISON 


HIGH:POWERED 
PRECISION 


eT ii feli. ic 
METHODS 
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Fig. 1—Tough outer scale and chilled edges on these hot-rolled steel 
bolster plates and eccentric straps made them costly to mill. 


Fig. 2—Surface grinding not only reduced costs but improved finish 
and accuracy. Stock removal is between .040” and .060”. 





Grinding versus machining: 
Clearing’s solution 


to cost problems 


If you have flat surfaces to machine, 
particularly parts having tough outer 
scale or hard spots, there may be an idea 
here for you in the way Clearing Division 
of U.S. Industries, Inc., avoids unneces- 
sary costs by grinding instead of milling. 

The flat shape of these 1015 hot-rolled 
press parts (above) made them difficult 


Fig. 3—Important machine features for 
high stock removal are: 60-hp spindle motor; rigid, 
heavy construction; outside coolant tank; and con- 
tinuous downfeed, 


Fig. 4—Setup costs were reduced because no 
clamping is required as with cutter-type machining. 


to clamp on a milling machine, but the 
real problem was tough outer scale and 
burned edges. Cost of cutter replacement 
was high. Downtime and hidden costs 
for sharpening were the real reasons 
Clearing engineers switched from milling 
to high-powered surface grinding. 

A 60-hp spindle motor was specified to 
increase grain penetration and chip size. 
High downfeed and coarse, open-struc- 
ture wheels produced the desired ‘“‘self- 
sharping” action, and a high-detergent 
water soluble was used to keep wheels 
free-cutting. Rapid circulation of cutting 
fluid through Mattison’s separate cool- 
ant tank eliminated any “heat barrier’’ 
under the spindle, 
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With quick-change segments and self- 
dressing action, downtime was virtually 
eliminated. The machine cuts through 
outer scale “like butter’”’—at the rate of 
7% cu. in. per min. 

Surface grinding solved Clearing’s cost 
problem and increased quality. Why not 
investigate this low-cost stock-removal 
method on your jobs? 


New, Quick-Tilt Spindle 


A new power-tilting device for Mattison 
No. 24 and 36 vertical-spindle rotaries 
permits you to combine the advantages 
of stock removal and precision grinding. 
A flick of the switch changes the spindle 
from tilted to perpendicular in seconds. 
With the help of this new feature, we are 
producing perfect diamond finishes and 
increasing production by as much as 50% 
on parts having large, uninterrupted sur- 
faces. Ask your Mattison dealer to 
arrange for a demonstration or sample 
grind on your piece-parts in the Mattison 
Methods Laboratory. 


MATTISON MACHINE WORKS 
Rockford, Illinois Phone WOodland 2-5521 


= a) HIGH-POWERED 
MATTISON | PRECISION 
SURFACE GRINDERS 


Cuine WORKS 
Receraewie van fw 





CITY OF MACHINE-TOOL SPECIALISTS PQCKEFORD, ILLINOIS, U.S.A. 





Automatic Hobbing 


The Multicycle versions of the 
Barber-Colman No. 6-10 and No. 16- 
16 hobbing machines are designed 
for maximum production of mass- 
produced parts or those which are to 
be changed at relatively frequent 
intervals. Automatic cycling is com- 
bined with easy setup in these stand- 
ard machines to which standard 
units are added. These Multicycle 
machines are not special machines, 
but the standard units can be used 
in various combinations to produce 
your job most efficiently. These ma- 


chines can also be equipped for auto- 
matic loading when desired. 


The machine is easily set up for auto- 
matic cycling. None of the Barber- 
Colman versatility is lost. Jobs can 
be changed as quickly and easily as 
ever. After the machine has been set 
up, the operator unloads, loads and 
presses the start button. Because of 
the automatic cycling, these ma- 
chines are equally adaptable and 
efficient for the mass production of 
one specific part. 
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Reduce Approach Time 


Approach time is often a high per- 
centage of the total time required to 
produce a gear. 


The plunge-approach cycle is de- 
signed to reduce approach time to a 
minimum. The horizontal feed is en- 
gaged at the start of the cycle so 
that the desired helix angle will be 
cut. The work feeds vertically into 
the hob until it reaches full depth. 
The vertical feed changes constantly 
from a fast feed at the beginning of 





CENTER OF MACHINE-TOOL EXCELLENCE ROCKFORD, ILLINOIS, U 





Any one of these automatic cycles can be selected 
simply by turning a switch on the control panel. 


SQUARE CYCLE — automatic version 
of the conventional hobbing cycle. 


PLUNGE CYCLE — automatic vertical 
feed for cutting worm gears. 


RAPID TRAVERSE 
=" 





RAPID 
TRAVERSE 
RAPID 


TRAVERSE PLUNGE 


APPROACH 





PLUNGE-APPROACH CYCLE — com- 
bination of “plunge” and “square.” 


... With typical Barber-Colman versatility 


the cut to a slow feed as the hob 
reaches full depth. The vertical feed 
and rapid traverse are controlled by 
the vertical feed cam. The rate of 
vertical feed is infinitely variable. 


The plunge-approach cycle allows 
the use of larger hobs with more 
flutes or threads without an increase 
in approach time. More flutes can 
be used for greater accuracy and 
higher production, and more threads 
will normally result in an increase 
in production. This cycle can be 


used advantageously for cutting 
blind worms or blind gears. 


Square and Plunge Cycles 
These machines can be set up for 
square cycle with conventional or 
climb cut in either direction, and for 
plunge cycle for worm gears. Cycling 
is completely automatic for both 
arrangements. 


Get Multicycle 

Production Estimate 

Send us your gear prints for a pro- 
duction estimate on a Multicycle 


machine. Call your nearest Barber- 
Colman field office or the factory, 
WO 8-6833. 


Barber-Coiman Company 


BARBER 
COLMAN 


Hil ® 


122 Loomis Street, Rockford, Illinois 








Nothing does the job like a. 
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MACHINES DESIGNED TO MEET YOUR NEEDS 


PREIS i TRAE TAL 


ROCKFORD 


TRACER-PLANER 


HYDRAULIC 


MACHINES COMPLICATED CONCAVE- 
CONVEX AIRCRAFT PARTS IN ONE-TENTH 
FORMER PRODUCTION TIME 


Actual savings on spar- 
like aircraft parts*: 


One set-up completes machining, 
no hand finish 


Ls Tohialiale Mm ol—talelgast- mil ¢— 
hydraulic power... 


Risk of tool breakage involves 
only simple planer tools. 


Produces parts from rolled billets 
instead of expensive forgings. 


Produces parts from inexpensive 
masters. 


Eliminates forging dies, machining 
matrixes and warped parts 


*Complete production facts on request. 


ROCKFORD MACHINE TOOL CO. 
Pioneers In The Use of Hydraulic Power 


tor Reciprocating Machine Tools 





FOR PRODUCTION MACHINE TOOLS IT'S 





FOR HIGH PRODUCTION 


OR SHORT RUNS... 
NEW 


Automatic fixturing on a Model 
10 Automatic-Load Machine is 
shown here. Machine is avail- 
able with air-operated 6-station 
rotary index feed dial, and can 
be furnished with a variety of 
automatic equipment, including 
magazine loading, automatic 
ejection, pre-gauging, post- 
gauging, automatic shut-off for 
stone replacement, and sorting 
for limited rejection of parts. 


HONING 


con t | acaANnamicc 
iS Gd Truly economica 


falar al alelallaleietanetel: 
Ce C iQ ¢ ele 


fell aleleani > the 
mcoyaliare 
ond 


atetel= 


palolealialos 
Kotetetiare 


aelareliiare 


ale late[=teyy 
Barnesd: 
nate liaise lial wm ele] gstale 


aelaniclali an aiialia 


y 


mateielaalehire 


alot ele lialemisal 


raaleniahicialela) 


alge 


All Barnesdril Hon- 
ing Machines are 
equipped with Plug- 
matic Sizing for 
outstanding accu- 
racy. This system 
gauges only on the 
bore diameter it- 
self, consistently 
maintaining accu- 
racy of .0002” bore- 
to-bore on size. 


For Controlled Finishing with Consistently Close Limits 
of Accuracy and Rapid Stock Removal, Use BarnesdriL 
Honing Equipment. 


BARNES DRILL CO. 


820 CHESTNUT STREET @ ROCKFORD, ILLINOIS 
DETROIT OFFICE: 13121 Puritan Avenue 
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Here, a slip joint collar is being turned and bored from a 
T-6 aluminum blank. Floor-to-floor time is only 25 minutes, 
a 30% saving in time alone. 
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engine lathe 
e an impressive record of savings 


LODGE & SHIPLEY POWERTURN 
ords show $2000.00 annual saving... 
30% on a typical operation 


Significant savings are nothing new on pro- 
duction type lathes but it is something to 
write home about on an engine lathe. Tacoma 
Boatbuilding Co., Inc., Tacoma, Washington, 
liked the accuracy, versatility and output of 
their POWERTURN Lathe . . . found impres- 
sive savings even when this engine lathe was 
used for non-repetitive operations. 


Whatever your turning requirements, con- 
sider Lodge & Shipley. Your needs can be 
filled precisely from a complete range of 
sizes and types . . . Production, Engine, Tool- 
maker, Gap, Hydraulic Tracer Controlled and 
Right Angle Chucking Lathes . . . all designed 
to provide the best machine for a specific job. 


Check Sweet’s Machine Tool File, your tele- 
phone book Yellow Pages or write direct for 


m \\._ literature: The Lodge & Shipley Company, 
hipley % 3057 Colerain Ave., Cincinnati 25, Ohio. 
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surface feet per minute with a 0.100" depth of cut using an oxide tool 


Machinabi 


It's the finished cost of machined components that's important to you. Remember then . Malleable iron is more 
machinable than any other ferrous metal of similar properties. With Malleable castings you'll reduce machining time 


as much as 50% increase tool life up to 250% get unexcelled surface finishes ... and end your reject problems. 


To find out how much you can cut your costs and improve your profits, contact one of the progressive firms that 
displays this symbol— 


MEMBER 


If you wish, you may inquire direct to the Malleable Castings Council, 


Union Commerce Building, Cleveland 14, Ohio, for information. MALLEABLE 








Machining Malleable Castings—Important 
Key to Cost Reduction 


Malleable castings — the most machinable of all 
ferrous metals—cut quality components costs 


Production men know that machining 
time, power consumption and rejects 
drop with the use of Malleable iron 
castings, while tool life and profits 
shoot up. The reason is simple: Mal- 
leable iron is the most machinable of 
all ferrous metals of similar properties. 


The following important factors work 
together to give Malleable such machin- 


ing superiority: Malleable’s microstruc- 
ture contains tiny, evenly distributed 
nodules of carbon that help cutting 
tools quickly break the removed metal 
into small (Class A) chips; the carbon 
also acts as a lubricant, prolonging tool 
life; uniformity of properties through- 
out every casting permits running at 
optimum machining conditions. 


Comparison Shows Malleable’s Superiority 


MACHINABILITY RATING 60 70 80 90 


100 6110 120 





FERRITIC MALLEABLE-—BHN: 110-145 








PEARLITIC MALLEABLE~BHN: 180-200 








PEARLITIC MALLEABLE—BHN: 200-240 








CAST STEEL, 0.35% CARBON-BHN: 170-212 











This chart (based on rating of 








AISI C-1040 STEEL—BHN: 170-229 








100 for Bessemer screw stock 
AISI 1112) compares the mach- 
inability of Malleable castings 
with other common ferrous 











SOFT CAST IRON-—BHN: 160-193 





metals. 
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Typical Example Shows 


The conversion of automotive universal 
joint yokes from steel forgings to pear- 
litic Malleable castings typifies the 
savings provided by Malleable cast- 
ings. Costs for the rough pieces and 
performance characteristics of the two 
materials are comparable. However, 
the castings are much more economical 
to machine. Considering that machin- 
ing often costs two to four times as 
much as the rough parts, the economy 
resulting from using Malleable castings 
is substantial. 


Conversion of this universal joint yoke 
to a Malleable casting increased pro- 
duction, lowered direct and tool room 
labor, and cut tool replacement. 


Savings of 70% to 250% 


One volume user of Malleable joint 
yokes reports the following savings 
after changing from steel to Malleable 
castings: 70% longer tool life in broach- 
ing the splines; 250% more pieces cut 
by the nut seat cutters; 149% more 
pieces in turning and facing the hub; 
an increase of 100% in production be- 
tween wheel dressings in grinding the 
hub; 246% greater production in drill- 
ing the cross holes. 


In each of these operations, the change 
to Malleable castings cuts direct pro- 
duction time by reducing the frequency 
of tool changes. Tool room labor and 
tool replacement are both reduced to 
fractions of their previous costs. 


Throughout the metalworking industry, 
part after part is now being initially 
designed of Malleable or converted 
from other materials to take advantage 
of Malleable’s unrivalled machin- 
ability ...to produce better parts at 
lower costs. 


New Information Now Available on Machining Malleable 


Data Unit 106— Machinability of Mal- 
leable Castings—can be obtained from 
any member of the Malleable Castings 
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Council, or from the Malleable Cast- 
ings Council, Union Commerce Build- 
ing, Cleveland 14, Ohio. 


These companies are members of the 


Cc \¥ 
*Stines coun’? 


CONNECTICUT 

Connecticut Mall. Castings Co., New Haven 6 
Eastern Malleable tron Co., Naugatuck 

New Haven Malleable Iron Co., New Haven 4 


DELAWARE 
Eastern Malleable Iron Co., Wilmington 99 


ILLINOIS 
Central Fdry. Div., Gen. Motors, Danville 
Chicago Malleable Castings Co., Chicago 43 
Moline Malleable Iron Co., St. Charles 
National Mall. and Steel Castings Co., 

Cicero 50 
Peoria Malleable Castings Co., Peoria 1 
Wagner Castings Company, Decatur 


INDIANA 

Link-Belt Company, Indianapolis 6 

Muncie Malieable Foundry Co., Muncie 

National Mall. & Steel Castings Co., 
Indianapolis 22 

Terre Haute Mall. & Mfg. Corp., Terre Haute 


MASSACHUSETTS 
Belcher Malleable tron Co., Easton 


MICHIGAN 

Albion Malleable tron Co., Albion 

Auto Specialties Mfg. Co., Saint Joseph 
Cadillac Malleable Iron Co., Cadillac 
Central Fdry. Div., Gen. Motors, Saginaw 


MINNESOTA 
Northern Malleable Iron Co., St. Paul 6 


NEW HAMPSHIRE 
Laconia Malleable Iron Co., Laconia 


NEW JERSEY 
Meeker Foundry Company, Newark 4 


NEW YORK 
Acme Steel & Mall. tron Works, Buffalo 7 
Frazer & Jones Company Division 

Eastern Malleable Iron Co., Solvay 
Oriskany Malleable Iron Co., Inc., Oriskany 
Westmoreland Mall. Iron Co., Westmoreland 


OHIO 


American Malleable Castings Co., Marion 
Canton Malleable Iron Co., Canton 5 
Central Fdry. Div., Gen. Motors, Defiance 
Dayton Mall. Iron Co., Ironton Div., Ironton 
Dayton Mall. Iron Co., Ohio Mall. Div., 
Columbus 16 
Maumee Malleable Castings Co., Toledo 5 
National Mall. and Steel Castings Co., 
Cleveland 6 


PENNSYLVANIA 

Buck Iron Company, Inc., Philadelphia 22 
Erie Malleable Iron Co., Erie 

Lancaster Malleable Castings Co., Lancaster 
Lehigh Foundries Company, Easton 
Meadville Malleable Iron Co., Meadville 
Pennsylvania Malleable Iron Corp., Lancaster 


TEXAS 
Texas Foundries, Inc., Lufkin 


WEST VIRGINIA 
West Virginia Mall. Iron Co., Point Pleasant : 


WISCONSIN 

Belle City Malleable Iron Co., Racine 

Chain Belt Company, Milwaukee 1 

Federal Malleable Company Inc. 

West Allis 14 

Kirsh Foundry Inc., Beaver Dam 

Lakeside Malleable Castings Co., Racine 

Milwaukee Malleable & Grey Iron Works, 
Milwaukee 46 
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Reliance Super’T’ VS Drives 


MORE 
POWER 
.».39% LESS 
SPACE! 


Both of these control units are rated at 50 horsepower! Actually, 
the new, small Super “T’ V*S cabinet packs more punch! 


IKE the Reliance Super ‘T’ Drive Motor, 
new V*S power units utilize Class B 
insulation, permitting a more compact unit. 
100% overloads of one minute duration are 
accomplished without failure! Advanced 
design of ventilation keeps control and 
power units cooler . . . another reason why 
smaller size is possible. And service life is 
substantially extended. 


Matched system design of drive motor, 


Product of the combined 
resources of 
Reliance Electric and 
Engineering Company and its 
Master and Reeves Divisions 


RELIANCE 


DEPT. 312A CLEVELAND 17, OHIO 
Canadian Division: Toronto, Ontario 


power unit and controls produces a highly 
efficient, integrated drive—to give you a 
wide range of stepless, variable operating 
speeds from a-c. circuits. 


Super ‘T’ V*S Drives are available for im- 
mediate delivery. Check your Reliance sales- 
man for delivery schedules on the full line, 
1—350 hp., Bulletin Number D-2506, has 
been prepared to give you complete in- 
formation. Write for it. 


D-1641 


ELECTRIC AND. 
ENGINEERING CO. 


Sales Offices and Distributors in principal cities 


Duty Master A-c. Motors, Master Gearmotors, Reeves Drives, VxS Drives, Super ‘T’ D-c. Motors, Generators, Controls and Engineered Drive Systems. 
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This gear now costs 


°35.24 less, 


THANKS TO BETHLEHEM 
CIRCULAR FORGINGS 


“We are also very pleased with product machining proper- 
ties, freedom from defects in the tooth area, and excellent 
response of the forging to heat treatment.” 


KOEHRING COMPANY, MILWAUKEE, WISCONSIN 
manufacturers of construction equipment 


Koehring Co. previously machined this gear from a cast 
gear blank. Today they machine it from an impression- 
die steel forging made on Bethlehem’s unique Slick Mill. 
They save $29.24 in first cost, plus $6.00 in machining 
costs! (Turning, boring, facing, and hobbing teeth.) 


Here’s how we do it 
" The answer, of course, lies in Bethlehem’s Slick Mill— 
the only one of its kind in the country. Quick die set-up 
(only 15 minutes)—quick operation (just one minute to 
forge and roll a circular product)—low die charges (14 to 
46 less than conventional impression dies)—and less steel 
needed (utilizing the principle of forging design, the Slick 
Mill can produce lighter-weight sections without sacri- 
ficing strength) . . . all these add up to important sav- 
ings. At the same time, the process insures soundness, 
excellent grain flow, and machinability. 

Bethlehem’s Slick Mill saves the Koehring Company 
$35.24 per gear. How much can it save you? 

Bethlehem Circular Forgings are available in carbon, 
alloy, or stainless steels, as well as certain heat-resistant 
grades. 10 to 48-in. OD. 100 to 2,000 lb. As-rolled, or 
Kittedsig ; rough-machined to specifications. Call or write the Beth- 
EXCELLENT response to induc- 
tion hardening? Take a look! lehem sales office nearest you for full details. 


GEAR installed in hoist mechanism 
of Koehring Company power shovel. 





BETHLEHEM STEEL COMPANY, BETHLEHEM, PA, 


Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


OOLLLDLYYTISTETD: 





























\ NOTICE the thin disc shape on this 395-lb HE 
oma] sear blank. A cinch on the Slick Mill! BET : ala 
: STEEL 
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CINCINNATI 
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XK cincinnati Hydrashift 
Lathes are built in 10”, 
12%”, 15” and 18” swing oe 
sizes, and a variety of bed [ 
lengths. 15” and 18” sizes 
may be equipped with Cin- 
cinnati HYDRAGUIDE 
tracers for even greater 
productivity. 
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CINCINNATI 


HYDRAULIC POWER 
SUPPLIES THE MUSCLE ON NEW 
CINCINNATI HYDRASHIFT LATHES 


Standard equipment on the new Cincinnati lathes 
includes HYDRASHIFT, the easiest and fastest 
method for spindle speed shifting on a geared 
head lathe. To change spindle speeds, the oper- 


ator has only to dial the desired RPM . . . hydraulic 
power supplies the muscle for the shift. 


New Cincinnati Hydrashift lathes are designed 
to provide more time for cutting and to reduce 
operator fatigue to a minimum. Yet, with their 
many new operating features, they are still in the 
economy price class. 


NCW...FROM HEADSTOCK TO TAILSTOCK 


plus 


new 


cincinnati lathe ahd tool co. 





C 








NEW FROM FAIR STREET- HOME OF THE JIGMIL 


qdia 


direct dial dimensioning system 


“THE DIATROL SYSTEM 
OF AUTOMATIC POINT- 
TO-POINT POSITIONING 
SPEEDS UP SPINDLE 
LOCATION, SIMPLIFIES 
CONTROL AND 
ASSURES ACCURACY” 


“Simply dial in the pre-selected coordinate dimensions, touch a button, the rest is 
automatic. The JIGMIL table and spindle head automatically position at the desired 
hole location in seconds. While the JIGMIL is machining, you can pre-set your next 
move. Developed by our own engineers, Diatrol adds to the inherent versatility and 
accuracy of the JIGMIL, further reducing human error as well as set-up and machine 
time. Diatrol makes it possible to machine custom or small lot jobs at production rates.” 


C. R. De Vues 


DEVLIEG MACHINE COMPANY, / ROYAL OAK, MICHIGAN 


For more data, circle this page number on inquiry card 
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trol 


for DeVlieg Spiramatic Jigmils 


Simple! Accurate! Automatic! Diatrol is a transistorized 
electro-mechanical system, simple in design and 
simple to operate. All settings are made on direct 
reading dials; one dial for horizontal, the other for 
vertical dimensioning. Direct dialing of positive or 
negative dimensions is possible from any arbitrarily 
selected datum plane or zero point within the range 
of the system. Coordinate dimensions can be fed 


HOME OF THE JIGMIL 


direct from the blue print, eliminating much of the 
mathematics formerly required for accurate jig 
boring. Measurement and positioning accuracies are 
controlled to one-ten-thousandth of an inch. Devel- 
oped exclusively for the JIGMIL, Diatrol is now 
available for the complete range of JIGMIL precision 
boring and milling machines. For complete infor- 
mation, write or arrange a visit to Fair Street. 


DeVlieg 


SPIRAMATIC 
JIGMILS 


ACCURATE HOLES AND FLAT SURFACES 
IN PRECISE LOCATIONS 





FOR NUMERICAL CONTROL AT LOWEST COST 


put 
your 


Illustrated here is a Gorton Mastermil with O-16A 
Super-Speed Spindle Head and Ram Assembly with 
G. E. Mark Ii Numerical Control System 


Saves You 
GORTON NUMERICAL CONTROL | joney on— 
is field tested and proved in use 


* face milling 
This is how Gorton Numerical Control saves you money on short runs: * side milling 
— eliminates elaborate and costly — change overs in set-ups can be * end milling 
tools, dies, jigs and fixtures made quickly © straight line 
— wastes no time because operator — signals operator when tool changes cavity milling 
does not “pace” the work are needed ? 
‘ : ‘ - ° 
— makes no mistakes because operator — guides cutter in close quarters with- slotting 
skill not required out damage to work or cutter ® drilling 
— extreme, repetitive accuracy is — making punched tape is simple 
easy and automatic typewriter operation 


Punched tape ...or magnetic tape control ...is available to you on SIX standard 
Gorton machines and also on Gorton custom-designed machines. You'll be agree- 
ably surprised when you learn the low cost of Gorton Numerical Control and how 
much more it gives you for your money. For full information write 


© reaming and boring 


ceorsce GORTOWN macuine Co. 


1307 Racine St. e Racine, wis. 


Tracer-Controlled Pantographs, Duplicators - 


standard and special... Horizontal and 
Vertical Mills, 


Swiss-Type Screw Machines, Tool Grinders, Small Tools and Accessories 
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New ideas in the world of wheels 


Norton abrasives are constantly reaching new heights of 
“Touch of Gold” performance, improving products and 


reducing grinding costs every time they go into action. 








Call your Norton Man 


After thorough training at the 
Norton plant, your Norton Man has 
had long practical experience as a 
consulting specialist on the widest 
range of grinding operations. 

He'll give you expert advice on the 
selection, use and care of grinding 
wheels. He’s ready to supervise com- 
plete wheel testing whenever neces- 
sary. And, if needed, he’ll make a 
free Abrasive Requirement Study in 
your plant — listing the correct speci- 
fications for each abrasive job to as- 
sure you the lowest cost-per-piece 
ground. 


HE’S BACKED BY... 

The World’s Most Complete Line. 
Norton abrasive products grind- 
ing wheels, segments, bricks, sticks, 
mounted wheels, abrasive for barrel- 
finishing, grain for polishing and 
blasting — are designed to cover all 
abrasive operations, ranging from 


heaviest stock removal to the most 
delicate precision finishing. Norton 
grinding wheels are made in exactly 
the right types and sizes to bring you 
the value-adding, cost-cutting 
“Touch of Gold.” 


Great New Discoveries. Over 190 
Norton scientists and technicians, in 
many specialized laboratories, are 
using the latest equipment for re- 
search, development and testing of 
more efficient, more economical ab- 
rasives and abrasive products. Latest 
discoveries from this center of abrasive 
progress include 44 ALUNDUM 


abrasive, three outstanding grinding 
wheel bonds—G, K and R50—metal- 
mounting of mounted wheels, minia- 
ture mounted wheels and SD diamond 
wheels, using man-made diamonds. 


Fastest Possible Deliveries. Be- 
sides immense factory stocks at 
Worcester and Santa Clara, Cali- 
fornia, Norton maintains huge ware- 
house stocks in five conveniently 
located cities. And Norton distribu- 
tors, in 283 cities, keep their stocks 
fully adequate to meet the needs of 
their areas. For prompt deliveries 
extra fast in emergencies plus 
helpful service, your Norton dis- 
tributor is as near as your phone. 





NORTON 


ABRASIVES 
NORTON COMPANY - WORCESTER, MASS. 


District Offices: Atlanta * Chicago* * Cleveland* + Detroit* * Hartford « Los Angeles Area (Huntington Park) 
Indianapolis * New York Area (Teterboro, N.J.) * Philadelphia* + Pittsburgh* + St. Louis 


*Warehouse Facilities and Stocks at this location 


BEHR-MANNING CO., Troy, N.Y. is a Division of Norton Company 


Making better products 


NORTON PRODUCTS: Abrasives + Grinding Wheels - Grinding Machines ~- Retractories - 


to make your products better 
Electre-Chemicais — BEWR-MANNING DIVISION: Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 





SHORT TOOL LIFE due to 


ind burning, in many cases, has been traced 


chip weld fi dohi-i dale 


directly to lube oil dilution of cutting oil effec- 


eness. Cleartex can end this problem forever 


Diluted cutting oil 
shortens tool life drastically 


Lubricating oil is probably leaking into the cutting oil 
sumps of your automatic screw machines as you read 
this. Current research proves that this is happening 
in 70% of all the automatics in use today! And where 
it happens, it shortens tool life by as much as 50%— 
even 70%. On top of this, the cost of extra regrinds, 
lost production during tool changes, and excessive scrap 
production is putting a premium on screw machine 
operation in too many shops. 


Look for these symptoms. One sure sign of dilution is 
the need for frequent refilling of the lube oil sump. 
If you are using an ordinary lube oil, this dilution will 
create two additional—and more costly—symptoms: 
excessive scrap production and frequent regrinds. Now 
you can eliminate these forever with the 


TEXACO CLEARTEX CURE 


The exceptional chemical stability and load-carrying 
ability of Texaco’s Cleartex series make them equally 
suitable for use as cutting oils, lubricants or hydraulic 
fluids. All you have to do is use them for both cutting 
and lubrication. With Cleartex in all your sumps, you'll 
find cutting oil dilution will stop and screw machine 
production cost will drop substantially. 


LUBRICATION IS A MAJOR 


Write today for your copy of Texaco’s helpful new 
booklet “Cleartex in Automatic Screw Machines”...and 
contact your local Texaco Lubrication Engineer for an 
authoritative survey of your automatics. 

Just call the nearest of the more than 

2,000 Texaco Distributing Plants, or 

write Texaco Inc., 135 East 42nd Street, 

New York 17, N. Y. Dept. MA-24. 


Tune In: Texaco Huntley-Brinkley Report, Mon.-Fri.-NBC-TV 


IN ALL 
STATES 


FACTOR IN COST CONTROL 


(PARTS, INVENTORY, PRODUCTION. DOWNTIME, MAINTENANCE) 
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NATIONAL ACME'S 
“ZONE OF RESPONSIBILITY" 
INCLUDES ALL PHASES 
OF COST REDUCTION 


Check YOURS...Then Check National 


Direct Costs: these include direct dollar 
savings as realized by Minneapolis 
Honeywell ... an “every day” job for 
Acme-Gridleys. 


Indirect Costs: effecting important 
savings in maintenance, downtime, scrap 
reduction, tool costs, etc. 


Product Redesign: teaming with your 
design group to take full advantage of 
Acme-Gridleys’ cost reducing capabilities. 


Direct Material Costs: our engineers 
provide important savings in this area by 
constantly matching machines and tools 
to modern metallurgical problems. 


Make-or-Buy Reviews: in many cases 
our Contract Division can assume your 
production headaches and relieve you 
of immediate capital investment. 


Spot Modernization: pioneering in 
modern tooling methods, and the flexi- 
bility of Acme-Gridleys can provide 
many “on-the-spot” savings. 


At Minneapolis Honeywell 


ONE ACME-GRIDLEY REPLACES 
FIVE SINGLE SPINDLE MACHINES 


... Saves 200% in Machine Hours 
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Battery of %" RA-6 Spindle Acme-Gridley 


Bar Machines 


Close up of tooling zone showing 3rd, 4th and 5th position operations 


. .. in addition the reject rate is reduced 200% and operator hours 
slashed 300% in the production of a precision center post com- 
ponent for residential thermostats. What’s more, with one machine, 
one set of tools, and one operator doing all machining in the pri- 
mary setup, quality control is greatly simplified, and valuable 
floor space saved. Still further savings result from greatly reduced 
machine maintenance. 


Such drastic savings are possible for Minneapolis Honeywell 
because of inherent Acme-Gridley features such as independently 
operated tool slides, the extreme accuracy and flexibility of direct 
camming, and wide open tooling zones. Rugged and versatile 1%’ 
Acme-Gridleys fit right in with Honeywell’s program of “Total 
Machine Utilization’; will pay off for years to come by economi- 
cally accommodating the materials and setups Honeywell requires 


in the production of small, high quality parts for their precision 
instruments. 


Get the complete story on how Acme-Gridley Automatics 
provide industry’s most modern approach to cost reduction. 
Call, write or wire. 


Pioneer in 
Circumferential 
Automation 


The National 
Acme Company 
179 E. 131st Street 
Cleveland 8, Ohio 


Sales Offices: Newark 2, N. J.; Chicago 6, Ill.; Detroit 27, Mich. 
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Skinner 2-way Solenoid Valves 


provide High Flow at Low Cost 


Unusually low-cost model... the LC2 
valve. A small, light, normally closed 
valve. Permits full flow through 1/2” 
orifice with 3/8” or 1/2” NPT ports. 
Will control all common media: air, 
oil, water, etc. Handles pressures from 
5 psi to 150 psi, with temperature 
ranges from minus 40°F to plus 
180°F, and will operate on all pop- 
ular AC and DC voltages. 


Custom installation can be had with 
these options. There is a large selec- 
tion of electrical housings that can be 
rotated 360° for easy connecting. Also 
available for these L2 valves is manual 
override that permits opening or clos- 
ing of the valve in the event of a cur- 
rent failure. 


Features of L Series valves. Like all 
Skinner valves, these are built to UL 
standards. Their bodies are made of 
forged naval brass and their internal 
parts are stainless steel and brass. Soft, 
synthetic inserts and seals provide 
bubbletight operation. And a unique, 
Buna-N coated nylon diaphragm as- 
sembly assures long life. They mount 
in any position directly to the line. 
A variety of coils for common AC 
and DC voltages is available. 


For quickest service, write for Skin- 
ner’s Nationwide Stock List. It covers 
all of the valves universally stocked 
by Skinner distributors and includes 
a number of the L Series valves. From 
this list, your local Skinner distributor 
can quickly meet your requirements. 


Full extent of line includes L2 models 
featuring 1/2” orifice with 3/8” or 
1/2” NPT ports, 3/4” and 1” orifices 
with 3/4” and 1” NPT ports. At 
greatly reduced cost, these valves per- 
mit applications not possible before. 
They are available normally open or 
normally closed in standard or ex- 
plosion-proof construction. 


Pe wad a 


A complete line. There’s a Skinner 
solenoid valve for almost any flow 
application with a wide variety of me- 
dia: air, oil, water, inert gases, hy- 
draulic fluids, kerosene and gasoline. 
Orifice sizes range from 3/64” to 1”. 
Pressure ratings range from vacuum 
to 3000 psi. Explosion-proof models 
are UL approved for Class 1, Group 
D and Class 2, Groups F and G. 


Skinner solenoid valves are distributed nationally. 
For complete information, contact a Skinner Representative listed in the Yellow Pages or write us at Dept. 55D. 


\NN 
vy SKINNER 
eS Fy 
Cae» ’ 


ELZCTRIC 


VALVES 


THE CREST OF Quatity THE SKINNER ELECTRIC VALVE DIVISION + NEW BRITAIN, CONNECTICUT 
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Steel ‘‘Gray Market 
Military Priorities Order Issued 
Over-All Machinery 


Rapid Write-Off Tax Deadlins 


Washington Brief: 


Concerns Washington 


Outlook Favorable 


eG -E-s oR neko Mmmen comm’, Atte. £-0-Selbakohcona 


Loring F. Overman 


DURING the latter part of October, Washington re- 
ceived anguished reports of a fast-growing “gray market” 
in steel. By mail, telephone, and wire, steel fabricators 
and machinery manufacturers were citing examples of 
“special offers” involving much-needed supplies at 
marked-up prices. Official Washington conceded its lack 
of legal authority to cope effectively with such situations. 

“Only an aroused public opinion,” said one govern- 
ment official, “will encourage Congress to pass legislation 
which would authorize action to settle such controversies 
without seriously affecting the parties involved, the 
national economy, or the innocent bystander. With 1960 
an election year, the voter is in a position to make his 
voice heard by the Congress which convenes in January.” 
The observer pointed out, however, that the subject 
stands a better chance of becoming merely an election 
issue rather than a completed piece of legislation. 

ary 

Action to ease the pressure on military users of steel, 
at the expense of civilian users, has already been taken 
by the Business and Defense Services Administration. 
Both struck and nonstruck steel mills were directed to 
accord top priority to controlled materials for urgent de- 
fense programs. Nonstruck mills, accounting for 15 per 
cent of all steel made, were to heed the order at once. 
Struck mills were to consider it effective upon resumption 
of production. 

Projects particularly favored by the order include 
ballistic-missile production, missile launching-site con- 
struction, and the Navy’s nuclear-shipbuilding program. 

Over-Ali Machine 


vorable 


\ jutioo} 
y 


Despite a downturn in the metalworking industries 
during the fourth quarter of 1959, Washington observers 
consider the outlook favorable for 1960. Building indus- 
tries, they anticipate, will be focusing attention on 
industrial and commercial construction. They point out 
that tight money may curtail residential construction by 
as much as 10 per cent in 1960, but that capital expendi- 
tures—many of them planned far in advance—can be 
financed out of reserves set aside for the purpose. The 
interruption in steel production will not be corrected 
overnight, they reason, with the result that there will 
be a scramble to resume business construction as rapidly 
as possible. 

A backlog of orders for certain types of metalworking 
machinery, particularly the larger units, is also antic- 
ipated. One press manufacturer, for example, has been 
promising delivery dates only on lighter models. The 
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“heavies,” he reasons, would exhaust his limited supplies 
of steel, while enabling him to meet the demands of only 
a minority of his customers. 


Rapid Write-Off Tax Deadline 


December 31, 1959, is the final date to certify applica- 
tions for fast amortization of defense facilities, as pro- 
vided for in Public Law 85-165. The law placed strict 
limits on the fast-amortization program and provided that 
issuance of Certificates of Necessity under the program 
would end on December 31. The Office of Civil and 
Defense Mobilization has promised that every possible 
effort will be made to expedite applications now on hand. 

The program was authorized in 1950 to encourage 
expansion of defense facilities during the Korean War. 
Under the program, facilities valued at $39,800,000,000 
have been constructed by industry, using private capital. 
Approximately 60 per cent of that total qualified for 
five-year amortization. Only three highly specialized 
types of defense production are now eligible for new 
certification under the program, which once included 
229 industrial classifications. 


n Briefs 


Available at the office of Representative Hale Boggs 
(D.-La.) is a revised draft of his bill (H.R. 5) to provide 
tax incentives for foreign investment. The bill was gen- 
erally favored by industry during its consideration at the 
last session of Congress. Industry wanted to extend 
provisions of the bill to apply to foreign investment any- 
where in the world. The Ways and Means Committee, 
however, has limited the tax incentives to businesses in 
Western Europe. Industry may wish to study the revised 
bill and make recommendations to the next session of 
Congress. 

The Joint Economic Subcommittee on Automation and 
Energy Resources was told at a recent hearing that the 
country’s electric requirements in 1975 would total 2000 
billion kwh (kilowatt hours), as compared with 724 
billion kwh in 1958. For the year 2000, a total power 
generation of 6000 billion kwh was forecast. By tha’ 
time, 40 per cent will be generated by coal, a small 
amount by gas, a slightly larger amount by hydroelectric 
power, and the largest amount by atomic energy. Esti- 
mated coal requirements for power production were 
placed at 600 million tons in the year 2000, with nuclear 
power in use at the coal equivalent of 850 million tons. 

Carl W. Hasek, Jr., an engineer with Babcock & Wil- 
cox, New York City, has been named assistant director 
of the BDSA’s power-equipment division. 


Washingto 


105 





Too. ROOM 
LABORATORY 


AND 


- DEVELOPMENT 


“THE OUTSTANDING 


TOOL ROOM LATHE” ror TOLERANCE 


/ | HARDINGE 
MODEL HLV 
ee TOOL ROOM LATHE 


WRITE 
FOR 
BULLETIN HLV 


OFFICES 
IN 
PRINCIPAL 
CITIES: 
Export Office: 
269 
Lafayette St., 
New York 12, 
N. Y. 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 
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The Challenge of America’s 


Small Cars 


FOR YEARS the big automobile companies 
pooh-poohed the idea that the American 
public, or any appreciable segment thereof, 
would want to drive small-sized automobiles. 
From the very beginning of the industry, the 
emphasis had always been on bigger and 
bigger and more luxurious cars. 


Recently, however, the high initial invest- 
ment, the high cost of gasoline and mainte- 
nance, and the difficulty of finding adequate 
parking space have led to a popular demand 
for the “undersized” European models. Dur- 
ing the last few years, the influx of imported 
cars became so great that American manufac- 
turers could no longer afford to ignore a defi- 
nite trend toward cheaper transportation on 
the part of many car buyers. Actually, about 
600,000 cars will be imported during 1959. 


Two American companies have been build- 
ing cars in competition with foreign imports 
for some time, but now the Big Three are 
entering this market with so-called “com- 
pact” cars which they hope will meet with 
popular acceptance. These cars are con- 
structed to comfortably seat six passengers 
and are powered by six-cylinder engines. 
Various operational advantages are claimed. 


Excitement runs high in automotive circles 
as American manufacturers ready themselves 


to capture the small-car market. The Big 
Three have plans to produce close to a mil- 
lion compact automobiles in 1960. In setting 
up production lines for these new models, 
wide use was made of machine tools and 
other manufacturing equipment that was on 
hand, merely providing different tooling. 
However, if the sales of the new models meet 
expectations, it will probably be necessary to 
install large quantities of the latest types of 
equipment to meet future needs. 


With European labor so much cheaper than 
American labor, the only way that it will be 
possible for our manufacturers to sell cars at 
comparable prices and make a profit will be 
to apply the most efficient production meth- 
ods that can be devised. That involves use of 
the most modern equipment of all kinds. 
Only by following its time-honored manu- 
facturing progressiveness will our automobile 
industry be in a position to beat foreign 
competition. 


Several articles describing manufacturing 
methods applied for compact cars are in- 
cluded in this Automotive Production Num- 
ber. Other articles deal with operations that 
turn out the larger automobiles which will, 
as always, constitute the backbone of this 
vital industry. 


EDITOR 
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Steel and aluminum users report 


increased values from Ryerson 


These case histories—selected at random from 
our files, provide additional evidence that you con- 
sistently get increased value for your purchasing 
dollar from Ryerson. Individual points of differ- 
ence between Ryerson and other sources may not 
by themselves seem overwhelming—but in total 
they add up to an important difference in depend- 
ability, experience and capacity to serve. 


A world famous manufacturer formerly tested 
all steel purchased from steel-service centers for 
critical ordnance work. But, often, test costs on 
small lots of steel were greater than material 
costs. So the company decided to concentrate its 
purchases with sources proved completely reliable 
—and discontinue its own testing. Experience 
showed that the required certifications of quality 
were always absolutely dependable in the case of 
only three steel suppliers—among them Ryerson 
where quality has been a watchword since 1842. 


Milling operation eliminated. A _ structural 
fabricator followed the usual practice of milling 
the ends of beams to be used as column bases until 
he discovered the accuracy and squareness of Ry- 
erson friction sawing. Now he has eliminated the 
milling operation because, at no extra cost, Ryerson 
can guarantee friction saw accuracy of only + 1/16” 
for beams up to 6” and + '3" for sections over 6” 
—squareness tolerances of .010” per inch of section. 


Better product appearance and a worthwhile 
saving in material cost resulted when a Ryerson 
man recommended that a producer of portable 
coolers switch from one aluminum alloy (3003- 
H14) to another (5005-H14). Slightly higher struc- 
tural strength was a bonus value. Unusually broad 
aluminum stocks and technical resources often en- 
able Ryerson to serve in this way. 





Inv BM 
Increased Value in Buying Metals 
Ask about this Ryerson Plan for 1959 


(cannes 


The need was urgent. A breakdown was cutting 
output of a big paint producer, and the steel needed 
to repair the break was not available in the area. 
However, the required analyses and size was on 
hand at the nearest Ryerson plant 200 miles away 
—and within an hour Ryerson delivered 100’ of 
this bar stock to the local airport. Three and a 
half hours after calling Ryerson in another state, 
the customer had his steel. 


**Deeper cut, better finish, longer tool life, and 
lower total per-piece cost.”” These were the results 
reported by a Mass. machining company after it 
switched to Ryerson Rycut® 40 alloy steel for 
shafts, gears and spindles used in rugged machine 
tools. Ryerson Rycut steels are the world’s fastest 
machining in their carbon ranges. 


Missile component problem solved. Titanium 
stringers in stainless forged bars were creating a 
high reject rate for a missile parts manufacturer. 
His Ryerson specialist recommended a switch from 
Type 321 stainless to Type 347. Results: the same 
stabilized corrosion-resistance and strength—but 
no titanium stringers. 


Furniture manufacturer saves 15¢ per unit 
on every chair produced. A rolled aluminum angle 
was being used where strength was not an im- 
portant factor. A Ryerson aluminum specialist 
suggested an extruded angle which gave all the 
strength needed in the application, was more easily 
formed, had better appearance—and reduced costs 
as well. 


These are just a few examples that illustrate the 
advantages that make Ryerson service truly 
unique. A call to your Ryerson representative may 
solve similar problems for you. 


RYERSON STEEL 


Joseph T. Ryerson & Son, Inc., Member of the 8 Steel Family 


STEEL * ALUMINUM * PLASTICS * METALWORKING MACHINERY 
NATION'S MOST COMPLETE SERVICE CENTERS /N PRINCIPAL CITIES COAST TO COAST 


108 For more data, circle this page number on inquiry card 


MACHINERY, December, 1959 





Automotive 
Production 


1960 


Chrysler Valiant 


Dawn of a New Model Year 

Pontiac Pinion Production Features Spherical Grinding 
Economical Press Tooling for the Ford Falcon 

Building Unitized Bodies at American Motors 

Trucks Shift to Automatic Transmissions 


Chevrolet Corvair 


Welding of Stub Frames for the Chrysler Unibody 

Stampings for Studebaker’s Convenience-Size Lark 

Ford Piston Lines Retooled for Falcon’s Simplified Six 

Heavy-Gage Stampings Produced in Fully Mechanized Setups 168 
Machining of Aluminum Heads for Compact-Car Engines .... 172 


December 19359 


Vol. 66 NO. 4 


Ford Falcon 





tooling for next year’s automobile crop 


takes shape in Chrysler's 


modern die-making facilities 


RAYMOND H. SPIOTTA 
Associate Editor 


MACHINERY, December, 1959 





of a New Model Year 


LIKE A FAMILY PORTRAIT showing two gen- 
erations side by side, the Chrysler stamping plant 
in Twinsburg, Ohio, displays two generations of 
automobiles—the current model being produced 
on its twenty-eight major press lines and the 
tooling for the model year to come being shaped 
in its large, well-equipped tool and die depart- 
ment. About 60 per cent of the various dies used 
on some 260 presses are turned out in this die 
shop, making the stamping plant practically a 
self-contained production operation. 


Preliminary Operations on the Raw Castings 


Raw die-castings arrive at Twinsburg from 
several local and distant foundries. Depending 
on their intended application, they may be of 
steel, Meehanite, or Strenes metal. After a prelim- 
inary inspection, the castings are brush-painted 
a particular color, denoting the model year in 
which they are to be used—blue for 1960, orange 
for the compact Valiant, buff for 1961. 

To facilitate manipulation of these heavy cast- 
ings, the first metal-cutting operation is the drill- 
ing and tapping of handling holes. This is shown 
being done on a Carlton horizontal drill press in 
Fig. 1. In this instance, the Swift-Ohio rotary 
table in front of the machine spindle is loaded 
with smaller castings: The one being drilled is a 
cam-driver unit for a 61 die. The spindle head on 
the drilling machine has a vertical travel of 6 feet, 
and the upright column can move along hori- 
zontal ways for a distance of 12 feet. Holes in 
planes other than horizontal can also be drilled 
since the head can be tilted through an arc of 
45 degrees. 

All castings for dies and die parts are laid out 
by hand. This can be quite a task with the larger 
members, such as the flanging die for a 61 hood 
panel shown supported on a surface plate in 
Fig. 2. Laying out a casting of this size requires 
approximately sixteen hours. It should be men- 
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tioned that, prior to layout, the base and one side 
of the casting are machined flat and square on a 
planer type milling machine. 


Machining and Contouring 


Depending on the complexity of their config- 
uration, die parts are machined to layout lines on 
either Ingersoll planer type milling machines, 
such as the one illustrated in Fig. 3, or Keller 
tracer-controlled milling machines. The outer 
edges of a 61 trim-die stake are being recessed 
to accommodate steel inserts. A single, 100-hp 
head is driving a 4-inch-diameter cutter having 
eight helical inserted teeth of high-speed steel. 
The cutter is run at a speed of 30 rpm while the 
work is fed past it at a rate of 2 1/2 ipm (inches 
per minute ). 

More complicated shapes are handled on a 
bank of four Keller machines. The one shown in 
the heading illustration has a horizontal travel 
of 6 feet and a vertical travel of 12 feet. Here, a 
bottom binder for a ‘61 roof panel (bottom) is 
being aligned with a duplicating plaster (top). 
At this stage, both the cutter-spindle and the 
stylus holder contain a pointed rod for picking 
up the center lines on the duplicating plaster and 
on the casting. 

Both roughing and finishing operations are 
performed. For rough contouring, a 3 1/2-inch- 
diameter high-speed-steel cutter is operated at 
20 rpm, with a feed rate of 1 1/2 ipm and a 
1 1/2-inch progression. During finishing, the 
same cutter, speed, and feed are employed, but 
the progression is reduced to 3/4 inch. About 125 
to 130 hours are required to complete both the 
rough- and finish-machining steps. 

In Fig. 4 can be seen the rough contouring of a 
punch for a deck-lid inner panel. This Keller 
machine is somewhat smaller than the first one 
illustrated, having a horizontal travel of 5 feet 
and a vertical travel of 10 feet. Because of the 
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Fig. 1. (Left) Drilling han- 

dling holes in a cam-driver 

on a horizontal drill press. 

Followed by tapping, these 

are the first metal-cutting 

operations to be performed on 
the castings. 


Fig. 2. (Right) Flanging-die 

casting for a hood panel is 

being laid out on a large sur- 

face plate. About sixteen 

hours are required to lay out 
a casting of this size. 


Fig. 3. (Left) A mounting seat 

for steel inserts is being ma- 

chined around the perimeter 

of this trim-die stake. The 4- 

inch-diameter, inserted-tooth 

cutter is used on a single, 
100-hp head. 
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Fig. 4. In another setup such as the one shown in the 

heading illustration, a punch for a deck-lid inner panel 

is being contoured. Both roughing and finishing cuts 
will be taken on the work. 


many small indentations that must be repro- 
duced, Fig. 5, a 2-inch-diameter high-speed-steel 
ball end mill is used. For this roughing operation 
the stylus is 0.180 to 0.200 inch larger than the 
cutter diameter. 

Selection of stylus diameter with relation to 
cutter diameter is of great importance. An allow- 
ance of 0.035 inch is made for deflection of the 
stylus before its movement is transferred to the 
cutter-spindle. Therefore, when size-to-size du- 
plication between the plaster and the work-piece 
is desired, the stylus must be 0.070 inch larger in 
diameter than the cutter. For example, if a 2.000- 
inch-diameter cutter is being used, a 2.070-inch- 
diameter stylus must be used with it. 

On the other hand, when a die member is to 
be cut slightly larger to allow for metal clear- 
ance, the stylus might be the same size as the 
cutter, or perhaps smaller. An example of this 
would be a case in which a 0.040-inch metal 
thickness clearance is to be allowed on both sides 
of the casting. Assuming the same 2.000-inch- 
diameter cutter is to be used, the size-to-size 
stylus would have a diameter of 2.070 inches. 
Subtracting from this a total of 0.080 inch, repre- 
senting the double metal thickness, the new stylus 
diameter would be 1.990 inches. To allow for 
0.030-inch metal thickness on both sides, a 2.010- 
inch-diameter stylus would be needed. 

After rough and finish contouring have been 
completed on the Keller machines, the machined 
surface is covered with parallel rows of shallow 
grooves, or cutter marks. These, of course, must 
be removed, and this is done by “barbering” as 
shown on a 61 hood-panel punch in Fig. 6. Lay- 
out dye is applied to a small area of the punch and 
a portable Thor air tool is used in a hand grinding 
operation to smooth out the surface. A 36-grit 
wheel is used first, followed by further smoothing 
with a 60-grit wheel. Barbering a casting the size 
of this punch usually requires the services of two 


men for a period of approximately thirty-two 
hours. 


Punch and Die Members Are Spotted-In 


Following barbering, the punch is spotted-in. 
This is done on one of four 30-ton Clearing hy- 
draulic spotting presses having a table, or bol- 
ster, 100 inches deep and 200 inches wide. The 
bolster rests on rails and can be rolled out of the 
press area for loading and unloading. 
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Fig. 5. A better view is afforded of the cutting 

operation being performed in Fig. 4. The presence 

of many narrow indentations makes it necessary 
to use a 2-inch-diameter ball end mill. 





Fig. 6. (Right) Rows of 
tool marks left by the 
profiling operation are 
removed by “barber- 
ing.” Using hand grind- 
ers, two men can barber 
a casting such as this 
hood-panel punch in 
about thirty-two hours. 


Fig. 7. (Below) Hand- 
stoning a station- 
wagon-roof punch. This 
is done after the punch 
has been mastered with 
a spotting rack, and the 
die then spotted-in with 
the punch. 


For spotting-in, the punch is mounted on the 
bolster of the press. A spotting rack is mounted 
on the press ram. This rack is made of hardwood 
(usually mahogany) and has a plastic facing. It 
possesses the exact reverse form desired on the 
punch because it has been made directly from 
the master hardwood model of the automobile to 
be produced. 

Prussian blue is applied to the spotting rack 
and the press is closed lightly, then opened. The 
punch is then checked for the presence of blue 
spots which represent the true bearing areas. 
These high (blue) spots are touched up with a 
60-grit abrasive wheel. The process is repeated 


until an 80 to 90 per cent bearing is obtained. A 
final step in spotting the punch is done out of the 
press. This is hand-stoning, as is being done on 
the roof punch for a Valiant station wagon in 
Fig. 7. Thirty-six- and 60-grit stones are used in 
succession. 

After hand-stoning, the punch is used as a 
master for rough-spotting the cavity of the lower 
binder. It is inverted and mounted in its normal 
position on the ram of the spotting press in place 
of the rack. Prussian blue is now applied to the 
punch surface and the press is closed lightly. High 
spots in the die cavity are ground down until the 
desired bearing is obtained. 








Fig. 8. An air manifold 
is being attached to a 
rear door-panel die. 
After leaving the spot- 
ting press, and before 
tryout on the main press 
line, the required auto- 
mation equipment is in- 
stalled in the lower die. 


Because of the metal-to-metal contact encoun- 
tered while spotting-in the die member, slight de- 
pressions and unevenness occur on the stoned 
punch surface. This condition is brought out by 
an operation known as “scaling.” Prussian blue 
is applied to a flexible steel straightedge which is 
“rolled” across the contours of the punch to high- 
light surface imperfections. Any slight high spots 
can be leveled off by further hand-stoning of the 
punch. 

There is yet another step in this chain—the die 
cavity must be finish-spotted. To do this, the 
punch and die members are set up in the main 
press line and tried out with a sheet-metal blank 
in place. The formed parts must show no signs 
of surface imperfections or the die cavity will be 


water-hardening tool steel. The insert mounted 
on the trimming punch, however, is of an L-shape. 
A feature of this L-shaped insert is that it consists 
of two different types of steel bonded together. 
The cutter portion that is aligned with the lower 
insert is water-hardening tool steel—the long 
horizontal section that is mounted on the trim- 
ming punch is soft mild steel. 

Dies calling for steel inserts follow the same 
sequence of operations as do the solid dies, ex- 
cept that the inserts are installed prior to Keller- 
ing. Any collapsible cams required in the female 
die member that would result in a locked-in con- 


reworked. 

After leaving the spotting press, and prior to 
the main-line tryout, all necessary automation 
equipment is installed in the lower half of the die. 
An air manifold for the two lifters (shown par- 
tially raised) is being assembled to a flanging die 
for a 59 rear door panel in Fig. 8. 


Fig. 9. Small section of a roof-panel trimming die 
equipped with steel cutter inserts. The L-shaped 
insert consists of a mild steel mounting section 
(horizontal) that is bonded to a cutting member 
(vertical) of water-hardening tool steel. 


Steel Inserts Are Used on Some Dies 


Not all tooling is as simple as the plain punch 
and die members already described. On trim- 
ming and flanging or restrike dies, steel inserts 
are used to withstand severe wear. Inserts are 
usually of water-hardening tool steel and are held 
in place, at an angle of 90 degrees to the trim- 
ming action, by bolts and dowels. They are seated 
against shoulders that have been machined 
around the perimeter of the die-casting (Fig. 3). 

Illustrated in Fig. 9 is a small section of a roof- 
panel trimming die that uses steel cutter inserts. 
Seated in the lower binder is a straight insert of 
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dition must also be constructed and installed 
prior to Kellering. 

Spotting-in of these tools is basically the same 
as the procedure previously described, but with 
certain additional steps. As before, the punch 
member is mounted on the bolster of the spotting 
press. Because the trimming punch will not sit 
in the main press in exactly the same position as 
the drawing punch, the spotting rack must be 
reskidded, or reset, when it is mounted on the 
press ram to suit the position, or tilt, of the trim- 
ming tools. The inserts are then spotted-in as part 
of the tool. 

When the punch has been spotted, or mas- 
tered, it is inverted and mounted on the press 
ram to replace the spotting rack. First, however, 
the steel inserts are removed and heat-treated to 


Fig. 10. Checking the timing 
of the cams and alignment of 
the steel inserts on a trim- 
ming punch and die for roof 
panels. Tools are mounted on 
a 30-ton spotting press. 


bring them to the proper hardness. The back 
faces of the inserts are then blued and worked in 
with a hand grinder to eliminate heat-treat dis- 
tortion, after which they are replaced on the 
punch. 

Using the punch as a master, the die member 
is spotted-in. In Fig. 10, timing of the cams and 
alignment of the steel inserts are being checked 
on the trimming punch and die for Valiant roof 
panels. After checking, the press is opened and 
the bolster is rolled from between the uprights so 
that high spots can be relieved (Fig. 11). Dur- 
ing this checking of the tools, the L-shaped punch 
inserts are shifted slightly in order to provide a 
clearance between them and the straight die in- 
serts of approximately 5 per cent of the sheet- 
metal thickness to be trimmed. 


Fig. 11. The press has been 
opened and the bolster and 
trimming die (Fig. 10) have 
been rolled from between the 
uprights. Fit of the trim steels 
is being checked and any 
tight spots are being relieved. 
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Pontiac Pinion Production 


Features Spherical Grinding 


LEWIS B. ARSCOTT 


Assistant Master Mechanic 
Pontiac Motor Division 
General Motors Corporation 
Pontiac, Mich. 


Spherical seats on the back faces 
of differential pinions are pre- 
cision-finished—true with the 
pitch line within plus or minus 
0.0005 inch—on special grinding 
machines. Polishing of the seats 
and honing of the bores have 
been added to the processing to 
improve the quality of the gears 
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BEVEL FINIONS such as the one seen in Fig. 1 
are critical elements of the differentials on Pon- 
tiac automobiles. To improve the quality of these 
important components, closer tolerances and 
smoother surface finishes have been specified. 
This has necessitated revising the processing of 
the pinions to include generating the spherical 
seats on special grinding machines, polishing the 
seats, and honing of the pinion bores. 

The differential pinions are made from fine- 
grained, SAE 1022 steel bar stock 2 5/8 inches 
in diameter. Drilling, reaming, forming, chamfer- 
ing, and cutting off of the gear blanks are done on 
Conomatic six-spindle, automatic bar machines. 
Cutoff ends of the blanks are chamfered on Avey 
single-spindle drilling machines. The blanks are 
then washed and inspected. 





Straight teeth on the bevel gears are rough- 
and finish-cut as well as chamfered on Gleason 
Revacycle machines such as the one shown in 
Fig. 2. Blanks are loaded, the pinions machined, 
and the finished parts unloaded in a completely 
automatic cycle. One man can operate eight ma- 
chines, since it is only necessary to supply blanks 
and remove cut pinions about once an hour. Each 
machine produces eighty-five pinions per hour. 

Blanks are placed on the vertical spindles of an 
indexing loading table, and cut pinions are au- 
tomatically placed on the verticle spindles of an 
indexing unloading table. At the start of the auto- 
matic cycle, a hydraulically actuated elevator 
lifts a stack of blanks on one of the vertical spin- 
dles. Then, a pair of jaws on a hydraulically op- 
erated swinging arm closes to grip the uppermost 
blank. The arm carries the part into loading posi- 
tion, where it is placed on a hydraulic expanding 
arbor. 

The cutting action in generating the straight 
teeth on the bevel gears is similar to that of cir- 
cular broaching. The large-diameter cutter con- 
tains radial blades that are arranged to consecu- 
tively rough, chamfer, and finish the teeth—one 
tooth at a time—with the blank being indexed 
after each revolution of the cutter until the pinion 
is completed. During rotation, the cutter is moved 
slightly in a straight line across the face of the 
pinion being cut, and parallel to its root line, by 
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means of a cam. The direction of motion is re- 
versed when the finishing blades pass across the 
blank, so that the cutter is returned to its original 
position at the completion of each revolution. 

When the last tooth space in the pinion has 
been produced, rotation of the cutter is auto- 
matically stopped. The part is then automatically 
unloaded and dropped on one of the spindles of 
the unloading table. Both the loading and un- 
loading tables index each cycle. After dropping 
the completed pinion, the loading arm swings 
back to the loading station to pick up a blank 
from the next stack, and the cycle is repeated. 

The differential pinions are casehardened to a 
depth of 0.030 to 0.040 inch by carburizing at a 
temperature of 1650 degrees F. in a Surface Com- 
bustion continuous furnace. After quenching in 
water from the carburizing temperature, the parts 
are drawn at 375 degrees F. in a Leeds & North- 
rup furnace. This treatment results in a surface 
hardness of 61 Rockwell C. Hardened pinions are 
shot-blasted in a Wheelabrator machine to re- 
move scale formed during heat-treatment. From 
0.007 to 0.010 inch of stock is removed from the 
bores of the work-pieces on Heald and Bryant in- 
ternal grinding machines. 

Generating of the spherical seat on the back 
face of each differential pinion is done on the 
special Mattison grinding machines seen in the 
heading illustration. The spherical surface is 
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Fig. 2. Gear blanks are au- 
tomatically loaded and un- 
loaded on this Revacycle 
machine which cuts and 
chamfers the teeth. 


ground by means of a generating action as the 
work-piece is simultaneously revolved and os- 
cillated about the center point of the specified 
radius, Fig. 3. Except for manual loading of the 
pinions in the magazine, all production functions 
are performed automatically—including size con- 
trol and compensation for abrasive wheel wear. 

Pinions are manually loaded into the vertical 
magazine as seen in Fig. 4. The parts A (Fig. 5) 
are aligned by means of a center guide post B and 
two guide pins C that fit between the teeth on the 
pinions. The pinions are automatically trans- 
ferred, one at a time, from the bottom of the 
magazine to a position above the chuck by means 
of an air-operated shuttle D. Tooth-space guide 
pins are also provided on the shuttle, in line with 
those in the magazine, so that the pinions will 
drop freely from the stack without binding. A 
minimum of five pinions must be maintained in 
the magazine stack to keep the center guide post 
in the vertical position. 

When the shuttle is at the right-hand end of its 
stroke (the unloading position), a finger E ex- 
tends upward into the bore of the lowermost pin- 
ion in the stack and supports the lower end of the 
center guide post. As the shuttle advances to the 
left for loading a work-piece (bottom view), the 
finger pivots downward out of the pinion bore. 
However, the guide post does not drop because 
it is supported first by the top surface of the pin- 
ion being transferred to the loading position, and 
then by the top surface of the shuttle as the shut- 
tle completes its loading stroke. 
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The shuttle deposits the pinion on an ejector 
ring F, which is lowered and raised to load and 
unload the parts by means of a pivoting arm in 
contact with a clamping-arm sleeve. When the 
shuttle is retracted and the ejector ring lowered, 
the pinion enters a nest type chuck G, which lo- 
cates the part from its pitch line. An expanding 
rubber mandrel H is used to hold the gear firmly 
in the chuck. 

Rotation of the work-spindle is accomplished 
by a hydraulic motor, through speed-reducing 
gears. The work-spindle and its drive unit are 
oscillated in roller-bearing journals by a hy- 
draulic system. In order that the pinions can be 
loaded in mesh with the teeth on the chuck nest, 
the work-spindle must be stopped with the nest 
teeth in register with the loading shuttle. This is 
accomplished by means of a ratchet and pawl 
mechanism on the hydraulic motor shaft. When 
the work-spindle is rotating in a clockwise direc- 
tion during grinding, the pawl is disengaged. 
However, when spindle rotation is stopped for 
loading, the hydraulic drive-motor creeps in re- 
verse, and the pawl is engaged by means of an 
electric solenoid inside the gear-box. 

To prevent oversize or inverted pinions from 
being jammed under the grinding wheel, an air- 
operated probe is automatically brought into 
contact with the pinion in the chuck immediately 
before grinding starts. An adjustable trip-dog on 
a rod attached to this probe contacts a limit 
switch when a properly positioned pinion is 
seated in the chuck to the proper depth. Failure 
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to actuate the limit switch stops the machine 
cycle, and the trouble can be corrected without 
damage. 

The wheel-slide containing the grinding spin- 
dle and spindle drive-motor moves on ball-bear- 
ing ways at an angle of 35 degrees to the horizon- 
tal. Movement of the wheel-slide is accomplished 
with a lead-screw, which meshes with a combi- 
nation nut and worm-gear. A total movement of 
8 inches is provided, 4 inches of which is neces- 


sary for normal operation, and the other 4 inches 
to facilitate changing the grinding wheel. A 6- 
inch diameter hydraulic cylinder is used as a 


counterbalance (rather than a gravity weight) to 
take up any lash in the system. 

From 0.008 to 0.015 inch of stock is ground 
from the spherical seat on each differential pinion 
in this setup. A resinoid-bonded, aluminum-oxide 
abrasive wheel of 80 grain size and M hardness, 
24 inches in diameter by 1 inch wide, is used. The 
grinding wheel operates at 6500 sfpm (surface 
feet per minute), while the work rotates at 210 
rpm, making a complete cycle for each pinion of 
about twelve seconds. The work-piece is oscil- 
lated past the wheel about eight times. Dressing 
of the wheel face to the required concave radius 


Fig. 4. In manually loading 

the automatic-cycling grind- 

ing machines seen in the 

heading illustration, the pin- 

ions are placed over a 

center post and between 
two guide pins. 
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is performed with a simple, manually operated, 
swing type diamond dresser, mounted on the 
wheel-slide. Only initial dressing of the wheel is 
necessary, since it stays sharp by self-dressing 
during normal operation. A close-up view of the 
grinding area is shown in Fig. 6. 

Automatic wheel-wear compensation and con- 
trol of the work size are accomplished by means 
of a Sheffield remote-indicating, in-process air 
gage. A carbide-faced, lever type probe rides on 
the spherical seat of each pinion during the entire 


Fig. 6. Close-up view of grinding area on spherical- 
seat generating machine. An in-process air gage auto- 
matically controls work size and adjusts for wheel wear. 


grinding cycle. Progress of the grinding operation 
is indicated on the dial of a Lectrolair unit. A 
micrometer switch element in the Lectrolair head 
is set to make contact at the desired point in the 
dial range, just under the high tolerance limit, 
where it feeds a correction impulse to the size 
control circuit to compensate for abrasive wear. 
The sensing unit itself, called a Plunjet, is located 
on the back of the stationary wheel guard, and is 
operated by a lever connected through a shaft to 
the carbide-faced probe. 

As the wheel-slide is fed to the end of its 
plunge stroke, a limit switch actuates a time- 
delay relay which allows the wheel to dwell and 
true the work surface. Size-correction feed incre- 
ments of approximately 0.0002 inch are then in- 
troduced by a ratchet mechanism until size is 
reached. The micrometer switch in the Lectrolair 
then actuates another time-delay relay, which 
holds the wheel in for a three-second sparkout 
dwell to end the machine cycle. The wheel-slide 
feed is regulated by means of a pressure-compen- 
sated, flow-control valve. 

A print of the electrical circuit diagram is 
mounted on the control console of each Mattison 
grinder. Small lamps are provided on the print 
to indicate the cycle progress. By watching the 
lights, the operator can tell what functions are 
being performed at any time during the cycle— 
the last lamp lit indicating how far the cycle has 
progressed. 

The main purpose of this so-called “Cyntrac” 
electrical control system is to facilitate mainte- 


Fig. 7. Pinions on conveyor 
slide down a chute and are 
automatically loaded on ver- 
tical spindles of this rotary- 
indexing polishing machine. 
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Fig. 8. When the pinions are indexed to positions be- 
low the buffing wheels they are rotated. Polished parts 
are automatically unloaded from the vertical spindles. 


nance and trouble shooting. A stepping relay 
breaks the circuit up into small sections. Each 
step controls only one operation in sequence. 
That operation must be performed properly to 
satisfy limit switches or interlocks before the re- 
lay can step ahead to the next operation. Trouble 
can easily be pinpointed since the circuit section 
between the lamp that has last been illuminated 
and the next lamp contains the offending contact 
or limit switch. 

A limit switch mounted along the wheel-slide 
is set to illuminate a “wheel worn” pilot light 
when the abrasive wheel has been used to its al- 
lowable limit (a reduction in diameter from 24 to 
16 inches ). Another limit switch prevents cycling 
of the machine when the supply of work-pieces 
needs replenishing (when the number of pinions 
in the magazine is less than five). 

Coolant used for the spherical-seat grinding 
operation is water with soluble oil in solution. 
The coolant passes through a Barnesdril Kleenall 
filter. This is a tank type, two-stage, combination 
magnetic and fabric unit. The coolant passes 
over a magnetic drum to remove ferrous particles, 
and then through an automatically changing fil- 
tering fabric. The fabric removes nonferrous for- 
eign material from the coolant. 

Spherical seats on the differential pinions are 
finished on the Acme automatic polishing ma- 
chine seen in Fig. 7, which is equipped for auto- 
matic loading and unloading. Work-pieces slide 
down a chute from a conveyor, are picked up 
one at a time by pivoting fingers, and are placed 
on one of the eight vertical spindles on the rotary 
indexing table. As the pinions are indexed be- 
neath the two sisal buffs, Fig. 8, they are rotated 
by the spindles. The buffing wheels rotate at 6000 
sfpm, and polishing compound is automatically 
applied to their peripheries. The indexing rate of 
the rotary table is infinitely variable for outputs 
up to 1000 per hour. While there is no measurable 
stock removal in this operation, grinding marks 
are removed and the specified surface finish of 15 
micro-inches is obtained. 

Bores of the differential pinions are finished 
on a Micromatic dual-spindle honing machine, 
Fig. 9. Work-pieces are automatically loaded into 
position below the honing spindles by means of a 
shuttle fixture. Two gears are completed at a time 
in a ten-second cycle. From 0.0005 to 0.0012 inch 
of stock is removed, and a surface finish of 15 
micro-inches is produced. Also, maximum taper is 
held to 0.0002 inch throughout the length of the 
different pinion bores. 
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Fig. 9. Dual-spindle honing machine with shut- 
tle fixture is used to finish the pinion bores to 
a surface finish of 15 micro-inches. 
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Economical Press Tooling 


How would you go about tooling 
up for a “low’’-production car at 
minimum cost, with the output to 
be integrated with the manufac- 
turing facilities for high-produc- 
tion automobiles? Here is how 
Ford planned the Falcon for sim- 
plified design and made low-cost 
press tooling to stamp components 


BASIC OBJECTIVES of the Ford Motor Co. in 
designing the Falcon were light weight, low initial 
cost, full size (six passengers), minimum main- 
tenance cost, performance and top quality equiva- 
lent to the standard Ford, and high economy. 
These objectives were met by careful investi- 
gation, design simplification, and the development 
of many cost- and weight-saving ideas. The result 
was an economical, six-passenger car, having a 
six-cylinder, 90-hp, front-mounted engine, that 
is receiving wide acceptance. Over-all length of 
the Falcon is 181.1 inches; the height, 54.5 inches; 
the width, 70 inches; and the weight, 2366 pounds 
—40 per cent or 3/4 ton lighter than the Ford 
Fairlane. 

Detailed planning started with the decision to 
build the Falcon in March, 1957. At that time, 
the engineering staff began to prepare idea 
sketches to determine the best approach for meet- 
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ing the objectives. These sketches were presented 
to the Ford Division and analyzed by manage- 
ment, financial officers, manufacturing engineers, 
and sales personnel. Some of the design consid- 
erations investigated through comprehensive mar- 
ket research and analysis, as well as detailed 
engineering studies, included the type of engine, 
its location, and size of the car. 

Consultation with manufacturing engineering 
was held continually to determine the feasibility 
of economic manufacture. The recommended 
changes that would save time and cost without 
impairing the function or appearance of the car 
were incorporated immediately. Full-size clay 
models—a total of eighteen different renderings 
in the case of the Falecon—were then made and 
presented to the Product Planning Committee. 
This committee, consisting of sixteen top execu- 
tives of the company, is responsible for approv- 
ing the final styling and design features of all cars. 

Master drafts of the Falcon body, accurate 
to 0.010 inch, were drawn with a gold stylus on 
white enameled aluminum. Paper was not used 
because it shrinks and expands with changing 
temperature and humidity. From these master 
body drafts, drawings were made, and three- 
dimensional body forms were built of laminated 
mahogany. These master-die patterns served as 
molds for casting steel production dies and to 
check out surfaces when the model is subse- 
quently integrated and cubed. 


for the Ford Falcon 


Fig. 1. Unitized 
body construction 
of the Ford Falcon 
reduces the over-all 
weight while pro- 
viding the neces- 
sary strength and 
rigidity. 
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After final approval, engineering began to fabri- 
cate hand-formed, prototype steel bodies of the 
Falcon. These prototypes were exhaustively 
tested at the Ford proving ground, as well as on 
highways throughout the country. Advance 
prints of detail parts and accessories were re- 
leased to manufacturing and purchasing to plan 
production, order equipment and tooling, and de- 
termine suppliers. The part designs were not 
finalized until manufacturing had a chance to 
suggest changes and modifications that cut costs, 
saved weight, or permitted the use of new pro- 
duction techniques. Then, prints of the final de- 
signs were released for production or purchase. 
More than 200,000 drawings were needed to 
carry all necessary information to manufacturing 
and assembly plants. Close cooperation between 
engineering and manufacturing was a primary 
factor in the success of the program. 


Design Features of the Falcon 


The most outstanding feature of the Falcon is 
undoubtedly simplicity of design. Early in the 
program, it was decided to use a unitized body, 
Fig. 1, in which the body itself provides the 
needed strength and rigidity, and no frame is re- 
quired. This type construction reduces weight to 
a minimum, and provides torsional and rigidity 
benefits. Also, the unitized, integral body-frame 
design permitted attaining one of the primary 
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objectives: minimum exterior size with interior 
passenger compartments comparable to existing 
cars. To overcome the problem of rust in the 
unitized construction, Ford used a zinc-plated 
steel that not only resists rust but takes a high- 
quality weld. This specially processed, galvanized 
steel is used in rocker panels and other body sec- 
tions particularly susceptible to exposure, and 
permits weight reduction. 

Major weight reduction, however, resulted 
not so much from the exterior dimensions, but 
because all components of the car were designed 
with reduced weight in mind. Actually, a “weight 
budget” was set up for each component, which 
was as demanding as the cost budget, and com- 
plemented it. When three parts were required 
to perform a specific function, an attempt was 
made to do the job with one or two parts. For 
example, the door frame for the Falcon requires 
only two parts instead of the twelve used in the 
1959 Ford. Also, the Falcon door requires only 
twelve parts instead of the standard twenty-one. 
Garnish moldings and lower kick-pad surfaces 
have been made a part of the inner-panel door 
stamping. The complete door assembly has thir- 
ty-one fewer parts than the conventional design. 

The complete Falcon has 200 fewer parts than 
the standard Ford car, and its engine has 120 
fewer parts than the standard six-cylinder en- 
gine. The engine weighs 190 pounds less than the 
last Ford engine offered with the same horse- 
power. Another example of design simplification 
is making the top of the gas tank serve as the floor 


126 


Fig. 2. Press for drawing Fal- 

con front-fender apron and 

radiator supports is manually 

loaded and unloaded because 

of the lower production that 
is required. 


of the luggage compartment, which saves 6 
pounds per car. The suspension springs and shock 
absorbers are mounted from the upper arms to 
towers in the sheet metal of the Falcon bodies 
for improved stability. 

The design of the Falcon was an engineering 
solution to the economic problem of cost infla- 
tion. Experience gained in over forty years of 
designing economy type vehicles for Ford of 
England, Germany, and France was used. Also, 
the recent design of a new military vehicle—the 
Mutt—to replace the war-time Jeep provided 
techniques that could be applied to the mechan- 
ical components of a passenger car. 

While considerable savings could have been 
realized by employing standardized parts already 
being used in the Ford family of cars, it was 
decided to create an all-new car with no parts 
interchangeable with those of standard models. 
This, of course, necessitated new tooling, new 
equipment, engineering, and some rearrange- 
ment of production facilities. About 13,000 parts 
go into the making of each Falcon. The magnitude 
of the job was tremendous. Starting from scratch, 
all of the different parts had to be designed, ap- 
proved, tested, studied as to their feasibility for 
manufacture, produced, checked, and assembled. 
Tight timing of the accelerated program required 
meeting inexorable deadlines for hundreds of 
details. The fact that the program was completed 
in two years instead of the decade ordinarily re- 
quired is a fine tribute to the engineering and 
production skills of the men involved. 
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Integrating Production at Minimum Cost 


Another major obstacle was the stipulation 
that tooling up for the “low”-production Falcon 
had to be done at minimum cost, with the output 
to be integrated with the existing manufacturing 
facilities for high-production cars. In other words, 
no new facilities, and a minimum of expenditures 
for capital equipment. Estimates made early in 
the planning program indicated that requirements 
for the Falcon would be about one-third those 
for standard Ford cars. Yet, plans had to be made 
to produce parts on existing equipment, and build 
the unitized Falcons on the same assembly lines 
as frame-and-body Ford cars. 

An outstanding example of savings was in the 
design of low-cost dies for the production of 
sheet-metal parts used on the Falcon. For ex- 
ample, blanks for the Falcon front-fender apron 
and radiator support member are produced on a 
standard squaring shear. The blanks are trans- 
ported by truck to a storage area, and then to the 
pressroom as required. Comparable parts for the 
high-volume Ford cars are blanked on punch 
presses equipped with more expensive cutoff dies 
that have double wear-plates and air-operated 
ejectors. The presses are provided with automatic 
decoiling, straightening, and feeding equipment, 
as well as automatic blank stackers. Two blanks 


are produced per press stroke, one being gravity- 
shed to the side and the other to the front. 
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Drawing of the Falcon front-fender apron and 
radiator supports is performed on the press shown 
in Fig. 2. Differences in the dies for the Ford and 
Falcon counterparts are illustrated in Fig. 3. The 
high-volume Ford die seen at the left is equipped 
with double wear-plates, air-operated disappear- 
ing gages, and an air-operated lifter; while the 
Falcon die (right) has single wear-plates, solid 
front and rear gages and side guides, and spring 
lifters. Riser-blocks are used with the Falcon die 
to further reduce costs. 

Press operators manually load and unload the 
Falcon die, with the spring lifters acting as blank 
supports during loading and elevating the drawn 
parts to facilitate unloading. After unloading, the 
parts are manually turned over and placed on a 
belt conveyor leading to the trim press. 

For Ford production, an adjustable stock-lift is 
provided in front of the draw press, and the 
blanks are automatically loaded into the die. An 
automatic, air-operated blank support prevents 
interference in loading. Drawn parts are auto- 
matically unloaded, turned over, and dropped on 
a chain-operated transfer unit by means of an 
“jron-hand” type extractor. 

Trimming of the Falcon front-fender apron and 
radiator supports is done on the press shown in 
Fig. 4. Again, the die is manually loaded and un- 
loaded by the press operators. Also, the scrap pro- 
duced must be removed manually. Air-operated 
lifter-pins are provided to support the drawn 





parts during loading and eject the trimmed 
pieces. On the other hand, the die for Ford parts 
is automatically loaded and unloaded, and the 
scrap generated is gravity-shed into holes in the 
floor and conveyed to an automatic baler. 

In flanging and restriking the Falcon parts, 
(heading illustration ), loading and unloading are 
done manually. A comparison between the Ford 
and Falcon dies for this operation is presented in 
Fig. 5. As with the preceding Falcon dies, single 
wear-plates, spring lifters, and riser-blocks are 
employed to reduce costs. The die for higher vol- 
ume Ford production has double wear-plates and 
air-operated lifters. Parts are automatically placed 
in this die by means of an air-operated, combina- 
tion transfer and loader unit. However, they are 
manually unloaded and placed on an air-op- 
erated, parallelogram type, combination loading 
and unloading unit for the next operation—pierc- 
ing. For piercing Falcon parts, the die is man- 
ually loaded and unloaded. 

In general, all Falcon dies are of welded steel- 
plate construction, with iron castings used only 
where necessary. All guiding surfaces consist of 
single, hardened tool-steel wear-plates bearing on 
cast iron. Only a limited effort is made to provide 
for the quick replacement of special tool-steel in- 
serts. Die shut heights are held to a minimum, and 
standard riser-blocks and steel plates are used to 
fit the dies to the presses, thus eliminating the 
need for designing and constructing special iron 
castings. Since Faleon production requirements 
take only about 30 per cent of the available press 
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time, the remainder is used for the various stamp- 
ings required in the many other Ford products. 
The absence of automation reduces the time re- 
quired for removal and installation of the Falcon 
dies. 

In contrast, the dies for high-volume Ford 
production are designed and constructed with 
every possible consideration for reducing main- 
tenance, promoting interchangeability, and meet- 
ing production schedules. Full advantage is taken 
of the latest automation techniques to increase 
production. The dies are made from special iron 
and semi-steel castings. All guiding surfaces, such 
as die-heels and cam-slides, consist of hardened 
tool-steel, double wear-plates. Special tool-steel 
inserts are provided in all areas of the dies that 
are subject to excessive wear or fatigue. Skilled 
diemakers and maintenance employes conduct 
scheduled inspections of the dies and automation 
equipment to insure uninterrupted production of 
quality parts. 

Every Falcon part was carefully evaluated to 
determine the feasibility of using automation in 
its production. The decision as to whether to au- 
tomate or not depended primarily on economic 
considerations. In most cases, the use of automa- 
tion equipment was not justified for the low- 
volume production requirements. 

Similar studies were made for all assembly op- 
erations. Again depending on economic consid- 
erations such as the availability of suitable 
equipment, manpower requirements, and the 
adaptability of automation equipment to quick 


Fig. 4. Falcon front-fender 

apron and radiator supports 

are trimmed in this press. In 

addition to manual loading 

and unloading, the scrap pro- 

duced must be removed from 
the die by hand. 
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change-overs (for handling other parts), it was 
found that portable gun welding was generally 
preferable to machine welding. One exception to 
this is the line for Falcon apron and side-member 
assembly, Fig. 6. 

This line consists essentially of a battery of 
nine Ford standard, C-frame welding presses, 
such as the one seen in Fig. 7, made by the Good- 
rich Welding Equipment Corporation. These 
spot-welding machines each have their own air 
and hydraulic systems, and individual control 
panels. Certain of the machines are connected 


Fig. 6. Over-all view of as- 
sembly line for Falcon apron 
and side-member assemblies. 
Portable spot welders are 
used for most Falcon assem- 
bly operations, instead of the 
press welders shown. 
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with automation devices for automatically un- 
loading, transferring, and loading the assemblies. 

In the first operation, gussets are joined to 
front-suspension, lower-arm adapters by means 
of eight spot welds, 0.075- to 0.075-inch stock 
thicknesses. Next, spring-housings are  spot- 
welded to inner front side-members at six posi- 
tions. These two sub-assemblies are joined in the 
third operation with eight spot welds. Added to 
these in subsequent operations, with seventy- 
seven spot welds, are the front and rear aprons for 
the front fenders. On the machine seen in Fig. 7, 





Fig. 7. Close-up view of 
one of the Ford stand- 
ard, C-frame welding 
presses, which have 
their own air and hy- 
draulic systems. 


most of the spot welds are made at the first 
station. When the part has been automatically 
shuttled to the second station, the remaining spot 
welds are made. The parts are carried on slide- 
rails and the automatic shuttle bars. In the last 
operation on this line, a total of ten holes, varying 
from 11/32 to 17/32 inch in diameter, are drilled 
and deburred, and two of the holes are reamed, 
with the machine shown in Fig. 8. Six of the holes 
are at an angle, two are vertical, and two hori- 
zontal. This machine also has two stations, with 
the deburring station at the left (not shown). 
The apron and side-member assembly is auto- 


matically located and clamped in the fixture be- 
fore the drilling operation can begin. 

Because of the limited requirements for Falcon 
parts, this line was designed to permit quick 
change-over from left- to right-hand apron and 
side-member assemblies. In this change-over, 
which is usually accomplished during the third 
shift, all of the fixtures are changed on the press 
type welding machines, and the entire drilling, 
deburring, and reaming machine is replaced. A 
spare drilling machine, kept adjacent to the pro- 
duction line, is moved into place when the other 
one is removed. 


Fig. 8. Machine used to drill 
and deburr ten holes, and 
ream two of the holes, in 
each Falcon apron and side- 
member assembly. 
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Building Unitiszed Bodies 
at American Motors 


Single-unit body construction is an 
outstanding feature of the Rambler 
compact cars. Here are details on 
how major sub-assemblies are re- 
sistance welded on ‘“‘merry-go- 
round” fixtures, and the unitized 
bodies are phosphatized and prime- 
coated. Priming is accomplished by 
completely submerging the bodies 
in a unique deep-dip system 


WILLIAM C. HARTLEY 
General Superintendent, Body Division 
American Motors Corporation 
Kenosha, Wis. 
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UNITIZED CONSTRUCTION—in which the 
frame is built right into the underbody of the car 
—is no innovation at American Motors. Nash-Kel- 
vinator Corporation, formed by the merger of the 
Nash Motors Co. and the Kelvinator Corporation 
in 1937, had experience with this type of con- 
struction on its prewar automobiles. Also, the 
Hudson Motor Car Co., which merged with Nash- 
Kelvinator Corporation in 1954 to form American 
Motors, used similar methods of building bodies. 

However, techniques of single-unit body con- 
struction have been continually improved. The 
type of unitized body employed on the current 
Rambler compact cars is illustrated in Fig. 1. 
Since there is no separate frame, as in conven- 
tional body-and-frame construction, there is a 
considerable saving in over-all weight. Also, 
unitized construction provides the additional ad- 
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Fig. 1. Single-unit body 

construction of the type 

used on Rambler com- 

pact cars saves weight 

and increases strength 
and rigidity. 


vantages of rigidity, strength, and safety as a 
result of the passenger compartment’s being sur- 
rounded on all sides by a one-piece, three-dimen- 
sional structural unit. 

Major sub-assemblies for the Rambler bodies 
are built up by welding components together on 
“merry-go-rounds” containing from eight to 
twelve work-holding fixtures. For example, the 
so-called “uniside” sub-assemblies are produced 
on two merry-go-rounds, one for station-wagon 
bodies and the other for sedans. The one for sta- 
tion wagons, Fig. 2, is equipped with four pairs 
of fixtures (four for left-hand and four for right- 
hand unisides), while the sedan line has five 
pairs of fixtures. 

Uniside sub-assemblies are made up of rear- 
wheel housings, roof rails, door-hinge pillars, sills, 
and other components. The parts are manually 
loaded into the fixtures, and secured by means 
of quick-acting clamps. Twenty welders are lo- 
cated at various stations around each merry-go- 
round, and make a total of about 750 spot welds 
in joining the components of each uniside sub- 
assembly. The speed at which the fixtures are 
moved along the tracks of the merry-go-rounds 
can be varied for outputs of from ten to fifty cars 
per hour (twenty to one hundred sub-assemblies 
per hour). 

The portable resistance-welding guns used on 
these and other assembly lines are controlled by 
Weltronic electrical timers (having voltage con- 
trol regulators) tc make an average of 140 spot 
welds per minute. About 50 per cent of the guns 
are hydraulically operated, and the other half are 
actuated by air. The guns, made by Progressive 
and Martin, are equipped with electrode tips 
either 3/16 or 1/4 inch in diameter. Most of the 
spot welds are made with the larger tips, but the 
smaller tips must be used for certain locations 
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where a large number of welds must be made in 
a limited area. The tips are changed on an aver- 
age of once a day, with some having to be re- 
placed two or three times a day and others last- 
ing several days. More than 9000 welds are made 
on each car. 

Underbody sub-assemblies are built up in a 
straight-line operation rather than a merry-go- 
round arrangement. At one location along the 
line, seen in the heading illustration, the front 
and rear floor pans are joined to the side-sill sub- 
assemblies. An air-operated fixture lowers the 
floor pans onto the sills, and four operators per- 
form the required welding. At a subsequent loca- 
tion along the line, the sub-assemblies are turned 
over and various reinforcements are arc- and 
spot-welded to the undersides of the bodies. 
When the components reach the end of the line, 
they are washed. 

On the underbody framing merry-go-round, 
Fig. 3, the front-suspension unit is added to the 
underbody sub-assembly. Then, the sub-assem- 
blies of the inner wheel housing, dash and toe- 
board, outer wheel housing, and lower rear-deck 
panel are added by means of spot- and arc-weld- 
ing operations. This merry-go-round is equipped 
with twelve work-holding fixtures. 

Unlike the uniside sub-assembly, which re- 
quires two merry-go-rounds to produce various 
model Ramblers, the underbody framing and all 
other merry-go-rounds handle two- and four- 
door sedan, hardtop, and station-wagon bodies. 
This is accomplished by providing the fixtures 
with additional quick-acting clamps. 

The main framing-line merry-go-round, Fig. 4, 
is also equipped with twelve fixtures having suff- 
cient quick-acting clamps to accommodate vari- 
ous style bodies. Here, the sub-assemblies of the 
underbody, front-end, unisides, roof, and cowl 
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are joined by spot and arc welding. The work- 
holding fixtures are particularly critical on this 
line, since they control the fit of the doors and 
other components. A separate roof-setting fixture, 
Fig. 5, is employed for sedan bodies only. This 
fixture is loaded with the roof panel and then 
lowered onto the four corner posts of the main 
framing fixture. Accurate positioning of the roof 
panel in this way facilitates subsequent assembly 
of the windshield and back light. 

From the main framing line, the bodies are 
transferred to trucks which are automatically 
conveyed along a straight panel line containing 
eighty-seven stations. On this line, the fenders, 
doors, instrument panel, and other components 
are added. Rear fenders are welded to the uni- 
tized bodies, while the front fenders are bolted 
to the assemblies. Metal-finishing operations are 
also performed along this line. 

Centralized production scheduling is con- 
trolled by means of IBM machines. Requirements 
are broadcast to the various departments and 
assembly lines to control the flow of parts. In 
addition to final inspection of the unitized bodies, 
floating inspectors are provided on each merry- 
go-round and along every straight assembly line. 

Completely welded, unitized bodies are sus- 
pended from an overhead monorail, chain type 
conveyor for phosphatizing, priming, and paint- 


ing. Phosphatizing involves chemical conversion 
of the metal surtaces to a nonmetallic coating 
composed of microscopic crystals that are inte- 
gral with the metal. This treatment provides a 
durable base for the paint, improves paint ad- 
herence, and minimizes corrosion of the under- 
lying metal. 

The continuous, automatic phosphatizing line 
consists of prewashing, cleaning, rinsing, phos- 
phate coating, rinsing, and sealing the bodies. 
The various solutions are applied to all portions 
of the bodies by a multiplicity of spray nozzles 
suitably arranged along the continuous line. Pre- 
washing, performed by spraying the bodies with 
an emulsion type cleaner in water at a tempera- 
ture of 150 degrees F., has been added to the 
processing to remove excessive amounts of grease, 
dirt, solvents, and metal particles. 

Cleaning is done by spraying the bodies with 
a water emulsion, containing 1/4 ounce of cleaner 
per gallon of water, at a temperature of 140 de- 
grees F. Spray pressure is 30 psi. After rinsing 
with hot water (118 degrees F.) at a spray pres- 
sure of 25 psi, the bodies are phosphate-coated, 
as seen in Fig. 6. The phosphatizing solution is 
made up by adding 250 pounds of Pennsalt Fos- 
bond No. 10, 12.4 pounds of caustic soda, and 1.3 
gallons of accelerator to a recirculating tank con- 
taining 1770 gallons of water maintained at a 


Fig. 2. Merry-go-round used for welding “uniside” sub-assemblies, which 
consist of rear-wheel housings, roof rails, door-hinge pillars, and sills. 
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temperature of 114 degrees F. Also, about 60 
pounds of Fosbond No. 10 is added per day to 
maintain the solution at the required concentra- 
tion. The solution is pumped from the tank to 
the spray nozzles at a pressure of 15 psi. This 
treatment produces a phosphate coating having 
a minimum weight of 185 milligrams per square 
foot. The average weight, which is checked twice 


a week, is 235 milligrams per square foot. 

After rinsing the bodies with sprays of cold 
water, the phosphate coating is sealed by spray- 
ing with a chromic-phosphoric acid (Fosrinse ) 


Fig. 4. Work-holding 

fixtures on this main 

framing-line merry-go- 

round have sufficient 

quick-acting clamps to 

accommodate various 
style bodies. 


Fig. 3. Front-suspension com- 

ponents are added to the un- 

derbody sub-assemblies on 

this merry-go-round which 
has twelve fixtures. 


solution. The sealer solution is maintained at a 
temperature of 152 degrees F., and applied at a 
pressure of 20 psi. Make-up of the solution con- 
tains 3 pints (4.6 pounds) of Fosrinse in 1480 
gallons of water. The solution is discarded and 
freshly remade each week. Following sealing, the 
bodies are dried by passing them through a gas- 
fired oven. 

Rusting of automobile bodies has become an 
increasingly aggravating problem, caused by the 
growing application of salts to melt snow and ice 
on highways. Studies at American Motors showed 
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Fig. 5. Roof-setting fixture 
for sedan bodies is loaded 
with a roef panel and lowered 
onto the four corner posts of 
the main framing fixture. 


that rust accumulation was most prevalent in re- 
cesses of automobile bodies such as sill members, 
rocker panels, and other cavities. The best solu- 
tion was to properly apply paint in such recesses. 
It was originally thought that only the lower por- 
tion of the body, which was most affected by 
road salts, would have to be dipped in paint. 
However, in studying different methods of dip- 


ping the body, it was found that the equipment 
needed would be very little different if the entire 
body was dipped. 

An experimental dip tank, 8 feet wide by 20 
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feet long and 7 feet deep, was first built and filled 
with sufficient specially formulated primer paint 
to completely submerge a body. A tram rail and 
two hoists were provided over the tank to simu- 
late conveyor applications in controlling body 
dipping. By varying the viscosity and tempera- 
ture of the paint, and the ventilation of the tank, 
it was found that the process could be used suc- 
cessfully in production. 

While dipping of the entire body does have 
the disadvantages of more cost for the additional 
primer required and the need for controlling dirt 


Fig. 6. Phosphate coat- 
ing of the welded unit- 
ized bodies is accom- 
plished by spraying with 
a solution maintained at 
a temperature of 114 
degrees F. 








in the dip tank, the process has the following 
positive advantages: 


1. More adequate corrosion protection in all 
of the inaccessible areas of the body, which is 


not possible with spraying or partial immersion. 


2. Thorough sealing of all the welded seams— 
thus eliminating the separate sealing operations 
previously required. 


Fig. 7. (Left) In this 
deep-dip, primer-paint 
tank, the bodies are 
completely submerged 
to insure the paint 
reaching all recesses. 


Fig. 8. (Below) Sche- 
matic view of the paint 
dip tank, which is 8 feet 
wide by 7 feet deep by 
49 feet 6 inches long, 
and holds 12,000 gal- 


lons of primer. 





Anticipated problems of having sags and runs of 
the paint and nonuniform paint thickness on 
various parts of the bodies were not as serious 
as had been believed. As a result, production 
equipment built by the Binks Mfg. Co. was in- 
stalled. It is unique in the automotive industry of 
this country. 

Immediately following phosphatizing and dry- 
ing, the bodies are carried on an overhead con- 
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veyor to the paint dip tank, Fig. 7, which is sunk 
into the floor. The entire cooling, dipping, drip- 
ping, and drying operations are contained in a 
continuous tunnel extending from the dry-off oven 
through the primer-paint oven. The deep-dip 
tank, shown schematically in Fig. 8, measures 8 
feet wide by 7 feet deep by 49 feet 6 inches long, 
and contains approximately 12,000 gallons of 
primer paint. A pump having a capacity of 750 
gallons per minute is provided to permit com- 
plete circulation of the paint at least three times 
per hour. Each body remains in the paint during 
a travel of 35 feet. 

Paint is introduced at various locations in the 
bottom of the tank, and drained off by means of 
overflow holes provided at the desired paint level 
in the sides of the tank. Dirt floating on the sur- 
face is removed with the overflow and filtered in 
the paint-circulation system. The dirt that settles 
to the bottom of the tank is removed by periodic 
cleaning. Filtration in the paint-circulation system 
consists of a screen having 1/4-inch-square open- 
ings, a Cuno filter that removes particles down to 
0.008 inch in diameter, and a cartridge type fil- 
tration unit capable of removing particles of 15 
microns. 

Heat exchangers are provided in the overflow 
section of the circulating system to maintain the 
paint at a temperature between 80 and 100 de- 
grees F. During production, the paint is warmed 
by the bodies entering the tank and the heat 
generated by the circulating pumps, and cooling 
water is passed through the heat exchangers. 
However, during nonproductive shifts and over 
week ends and vacations, the paint cools. In such 
instances hot water is fed to the exchangers be- 
fore resuming production. 

An inclined drip-tunnel section of the system, 
Fig. 9, is arranged so that excess paint dripping 
from the bodies flows back to the dip tank. Clean- 
ing of the drip tunnel at periodic intervals is fa- 
cilitated by a removable apron supporting a plas- 
tic film that is impervious to paint. Approximately 
1 1/2 gallons of paint are used per body, and the 
conveyor speed can be varied to paint up to fifty 
bodies per hour. Air is exhausted at regular in- 
tervals along the tunnels, and clean, filtered air, 
at a temperature of 85 degrees F., is supplied to 
the system. 

A dump tank of 18,000 gallons capacity has 
been provided immediately below the dip tank. 
The tanks are connected by three automatic, 
quick-opening, 8-inch valves, so that the paint 
can be drained in from three to four minutes in 
case of fire in the dip tank. Also the dip and drip 
tunnels are protected by a Cardox system and an 
automatic sprinkler system to extinguish fires. All 
exhaust and supply fans, as well as the conveyor, 
are automatically stopped when the Cardox sys- 
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Fig. 9. As the primed bodies are conveyed up this in- 
clined tunnel section, excess paint dripping from the 
bodies flows back into the dip tank. 


tem is actuated. Also, the dump valves are auto- 
matically opened to empty the dip tank. An 
automatic “sniffer” makes a graphic record of 
vapor concentrations and sounds an alarm when 
the allowable limit is exceeded. 

Paint sags and runs are controlled by the 
proper paint formulations—a ferrochrome type 
dip primer to which solvent is added to maintain 
a viscosity of fourteen seconds SSU, adjustment 
of the equipment, and the use of snorkels (air- 
removal devices) and other devices. One unex- 
pected problem encountered was the difficulty 
in sinking the bodies into the paint in the time 
allotted by the conveyor speed. Wheel housings, 
fenders, and other components, as well as the 
body itself, acted as floats. This was overcome 
by proper design of the overhead carrier and by 
the provision of holes to admit paint and vent 
entrapped air. 

At the end of the drip tunnel, an automatic wet- 
transfer device is provided to transfer the bodies 
from the overhead conveyor to floor type convey- 
ors. Then, the bodies pass through spray booths 
for finish-painting. 
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Trucks Shitt to 


Automatic Transmissions 


Indiana’s biggest metalworking plant is making the job of the truck driver an easier one 


LYLE E. ROBSON, Supervisor, Process Engineering 


Allison Division, General Motors Corporation 
Indianapolis, ind. 


AUTOMATIC TRANSMISSIONS for medium- 
and heavy-duty trucks show promise of making 
the shift “stick”as obsolete as the solid rubber tire. 
Built by the Allison Division of General Motors, 
the new transmissions are designed for on-high- 
way and off-highway trucks in the 200-hp-gaso- 
line-engine class. Currently, the units are avail- 
able as optional equipment in Chevrolet, Ford, 
Dodge, Reo, Diamond-T, and GMC truck models. 
Described here are a few of the many unusually 
interesting operations involved in the manufac- 
ture of the transmissions. 

One of them concerns broaching the teeth in a 
large ring gear. This gear is made of 4140 seam- 
less tubing. The outside diameter measures 7 3/4 
inches, and the wall thickness is 7/16 inch. Fifty- 
nine 10-pitch involute teeth with a 25-degree 
pressure angle are required. 

After the tubing goes through its initial boring, 
turning, and cutting-off steps, the ring-gear 
blanks are brought by a monorail conveyor to the 
broaching equipment seen in Fig. 1. This is a La- 
pointe 50-ton dual-ram pull-up machine. A rough- 
ing broach and a finishing broach operate to- 
gether. Each of these broaches is a huge tool, 
measuring 6 feet long and weighing approxi- 
mately 800 pounds. 

The work is placed on the pilots of the two 
broaches. When the broaches are pulled up, the 
blanks are thrust against horns on the bottom of 
the platen. Coolant rings enclose both horns. 
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Once the broaches pass through, rubber-covered 
hooks hold the work. The involute form produced 
is critical, since the rings mesh with the planetary 
pinions of the transmission. 

Even though the broaches are flooded with 
cutting oil during the operation, the relatively 
high rate and large amount of stock removal 
builds up considerable heat in the work. To con- 
trol size, rough-broached ring gears are either 
submerged in the coolant tank seen on the oper- 
ator’s left, or recirculated on the conveyor, and 
thus allowed to reach room temperature. Mean- 
while, the operator takes a previously rough- 
broached ring gear which has had time to cool, 
and finish-broaches it simultaneously with the 
rough broaching of a new blank. 


Hollow Head Contains Sixteen Broaches 


Another unusual broaching job involves one of 
the main clutches of the transmission, called an 
apply plate. This work-piece is a circular stamp- 
ing of mild steel, and is manufactured in two 
sizes—7 and 10 1/2 inches in diameter. Around 
its circumference is a series of eight ears. The 
operation consists of broaching the two sides of 
all eight ears simultaneously. 

The equipment, illustrated in Fig. 2, is a Cin- 
cinnati 10-ton vertical duplex surface-broaching 
machine which was adapted with a bolster. Both 
plate sizes are processed together, one at each of 
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the two stations. Since the rams operate in alter- 
nate directions, production is continuous. At each 
station there are sixteen broaches (eight left hand 
and eight right hand) grouped around a large hol- 
low head, 15 inches high. The apply plate sits 
on a pedestal and is located by a fork on the head. 
The tools descend as a unit, removing about 
0.030 inch of stock each. 

The transmission case is a box-shaped gray-iron 
casting, approximately 17 inches long, 12 inches 
wide, and 12 inches high. To protect the hydrau- 
lic system of the unit, all foundry scale and dirt 
is eliminated by running the rough castings 
through a Kolene chemical cleaning line. An ad- 
vantage in cleaning the castings before any sur- 


faces are machined is that it can be done rapidly, 
since no particular care need be exercised in han- 
dling the work. 


Oil-Pan Surface is Ground in 
Rough Casting 


Before entering transfer lines for drilling, 
reaming, and tapping, the case goes through a 
series of qualifying operations. In the first of 
these, the bottom of the case (the pan surface) is 
ground and two construction holes are core- 
drilled and bored. A three-station Mercury ro- 
tary indexing machine is used. One station is for 
the loading and unloading, one for the grinding, 
and one for the drilling and boring. The view in 
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Fig. 3 shows a tool change-over being made at the 
drilling and boring station. 

Three hollow fixtures, each able to revolve 
under power on its own axis, are spaced around 
the circular table of the machine. The castings 
are nested in the fixtures, resting on their flanges. 
Hydraulically operated clamps centralize and 
grip the large core surface at each end of the 
case. Grinding is done directly into the rough- 
cast surface. Stock removal averages 3/16 inch in 
depth, and flatness is held within 0.002 inch. Once 
a fixture has been indexed to the grinding station, 
the wheel head moves down and the fixture starts 
to spin. The wheel is of four-segment design, and 
has a 4-inch face. A wheel dresser is mounted on 
the table between each of the fixtures, and auto- 
matically trues the wheel during the cycling. 

At the second station, the two construction 
holes are core-drilled and bored. When a fixture 
indexes to the station, the work-head slides for- 
ward to core-drill, then forward once more to 
bore. (Center distances between the drilling and 
boring spindles are such as to permit the inoper- 
ative spindles to clear the work during the feed 
stroke. ) 

In the next qualifying operation, pads and 
window frames on both sides of the case are ma- 
chined simultaneously by straddle milling on a 
Davis & Thompson Roto-Matic. A similar machine 
then straddle-mills the torque-converter face and 
the rear-bearing face, in the final qualifying op- 
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Fig. 2. Sixteen broaches grouped on the inside 

of a hollow head descend over the apply plate, 

forming both sides of eight ears spaced around 
the periphery of the work. 


é. 


Fig. 1. One ring gear is 

roughed and another is fin- 

ished simultaneously on this 

dual-ram pull-up broaching 

machine. The tools are 6 feet 

long and weigh about 800 
pounds each. 


eration. A view of the first machine appears in 
Fig. 4. The work-carrier is a “Ferris wheel” which 
rotates slowly and continuously, intersecting the 
center line of the two machine spindles. 

In the illustration, cases are being clamped 
completely around the circumference of the car- 
rier, the operator loading and unloading them in 
a continuous cycle. The castings are located on 
the ground oil-pan surface over two pins which 
engage the construction holes. 

There are separate roughing and finishing work 
stations on both sides of the carrier. Each station 
has a spindle carrying a large carbide face mill 
which runs at 350 sfpm (surface feet per minute). 

Before any additional machining of the case is 
undertaken, a porosity test is performed. The 
equipment for this is located immediately ahead 
of the transfer line. Cases are received from a 
conveyor, and upon entering the device all cavi- 
ties and open areas are sealed automatically by 
hydraulically operated rubber pads. 

When the pads are all in position, the build-up 
in the hydraulic circuit causes the air-test cycle 
to start. Air under a pressure of 60 psi enters the 
casting. Porosity in any of the cored passages 
creates a loss in pressure which is signaled by a 
red light, and the defective casting is removed 
from the production line. 

Upon leaving the pressure tester, the transmis- 
sion cases enter the first of three Buhr transfer 
lines which are arranged in tandem. The first line 
has twenty-one stations, the second has fourteen, 
and the third, three. In the heading illustration 
the operator is shown at the control console at the 
start of the first line. The rails seen in the fore- 
ground extend from the pressure tester. 

At each station on the lines, the cases are lo- 
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Fig. 3. The first qualifying 
operation on the transmission 
case consists of grinding the 
oil-pan surface and core- 
drilling and boring two con- 
struction holes, on this rotary 
indexing machine. 





Fig. 4. As the cases rotate 
around the “Ferris wheel,” 
the torque-converter face and 
the rear-bearing face are 
straddle-milled. Cases are lo- 
cated on the oil-pan surface 
which was ground in the first 
qualifying operation. 








Fig. 5. Located between the | 
first and second transfer lines, 

this turnover station auto- 1 
matically up-ends the case 


and turns it 90 degrees 
around its long axis. 
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Fig. 7. Clutch plates are permitted to float in the nests 
as the fixture rotates between the two wheels of the 
grinder, thus producing a crosshatch pattern. 


Fig. 6. The two ends of the 
case are finish-bored, coun- 
terbored, and chamfered at 
this station—the last mao- 
chining station on the third 
transfer line. 


cated against the ground oil-pan surface and by 
shot-bolts in the two construction holes. A bar 
pushes against the opposite side of the casting to 
lock it against the rails. Upon leaving the various 
drilling, reaming, tapping, and probing stations in 
the first line, the work enters the turnover station 
shown in Fig. 5. As the case moves into this sta- 
tion, it interrupts the beam of a photoelectric 
cell, causing the turnover fixture to operate. Arms 
grasp the case, and the fixture, mounted at an 
angle, pivots to up-end the case as well as turn it 
90 degrees on its long axis. 

A close-up view of one of the machining sta- 
tions appears in Fig. 6. Here, the two ends of the 
case are simultaneously finish-bored, counter- 
bored, and chamfered. Diameters are held to plus 
or minus 0.001 inch, and concentricity to 0.002 
inch, total indicator reading. 

Several thin components of the transmission 
require a high degree of flatness and parallelism 
in surface-grinding operations. Instead of holding 
the work rigidly against the grinding wheel, it is 
allowed to float in a nest, so it is free from any 
stresses set up by clamping. Round parts will re- 
volve around their own axes in the nests, so the 
grinding produces a desirable crosshatch pattern. 

One of the “float-grinding” setups appears in 
Fig. 7. The particular parts illustrated are clutch 
plates (shown being broached in Fig. 2). A Gard- 
ner double-head disc grinder handles the job. 
Both wheel-spindles, one on each side of the nest, 
are set at a compound angle to provide an en- 
trance opening for the parts. This also gives a 
rougher grinding action at the beginning of the 
cycle and a smoother action at the end of the 
cycle. After each batch of parts is rough-ground, 
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they are run through again for finish-grinding. 
Flatness is held to within 0.0025 inch. 


Grease Equalizes Sleeve Pressure 


Carrier output shafts undergo a series of drill- 
ing operations on the equipment illustrated in 
Fig. 8. This machine, designed and built by Alli- 
son engineers, consists of three self-contained 
units arranged vertically around an indexing 
table. This equipment drills and reams four 
pinion-pin holes in the carriers. The holes, 0.7005 
inch (plus 0.0000, minus 0.0006 inch) in diameter, 
must be parallel to the carrier axis within 0.001 
inch. A noncumulative tolerance of 0.001 inch is 
maintained between the holes. Also, the holes in 
both flanges of each carrier must be in line within 
0.0005 inch. 

Parts are loaded in Hydralok fixtures mounted 
on a dial that indexes from a load-unload station 
to the self-contained units. Each fixture is a plate 


Fig. 8. Pinion-pin holes in carrier output shafts 

are drilled and reamed on this company-devel- 

oped machine. Work on indexing table is central- 
ized and held by grease-actuated sleeves. 
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having a thin metal sleeve set in the contact area 
with O-ring seals. Grease is packed behind this 
sleeve. Turning a small screw applies pressure to 
the grease and expands the sleeve equally all 
around. In this way, the work is located from its 
true center, regardless of dimensional variations. 
Drilling is done by the first unit; rough-reaming 
and finish-reaming, by the second and third units. 
Reamers are piloted both above and below the 
work-pieces. 

In Fig. 9 is shown a close-up view of the sub- 
merged-are welding of a high-clutch housing sub- 
assembly. A Peck welder is used. With the work 
located on elevating pins, the hub (8620 steel) is 
welded to the mild-steel housing. A backup bead 
is laid down in the first setup. After completing a 
batch of parts, the sub-assemblies are turned over 
and, with a different fixture in place, flush inside 
beads are laid down. The maximum height that 
is permissible for this weld bead is 0.020 inch. 


Fig. 9. High-clutch housing sub-assemblies are 

welded by a submerged-arc technique. After a 

backup bead is laid down, the sub-assembly is 
inverted for an inside bead. 








Automatic, contour arc welding of components with carbon-dioxide 

shielding gas, an automated final assembly line, and a unit for 

automatically stacking the painted assemblies are features of the 
facility for producing stub frames used in Unibody construction 


CHARLES H. WICK, Managing Editor 


Welding of Stub Frames 
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for the Chrysler Unibody 


UNIBODY—a semiunitized type of body con- 
struction—is a feature of the 1960 Plymouth, 
Dart, Dodge, DeSoto, and Chrysler cars that 
permits combining lighter weight with greater 
strength. The body has two structural trusses 
made up of box sections extending upward from 
the sills, along the roof, and downward at the 
rear to a solid foundation in the rear-wheel hous- 
ings. Connecting these two structural trusses are 
heavy transverse members that span the unit 
body at the floor pan, cowl, and upper and lower 
edges of the windshield and rear window. The 
trusses insure the desired strength of this struc- 
tural assembly. 

The front structure and the radiator, fenders, 
shields, and panels are integrated on a stub frame 
which is bolted to the unit body. At the rear, 
fully boxed, longitudinal framing members and 
transverse channel sections support the drive and 
rear-suspension elements, thus adding to the 
body rigidity. Heavier sills are used, in many 
cases being two to three times thicker in under- 
body areas than in previous models. Bulkheads 
are welded into the sills to provide even greater 
strength and rigidity in the semiunitized bodies 
of the 1960 cars. 

In static structural tests conducted at Chrysler’s 
engineering laboratories, the new four-door sedan 
bodies showed a 100 per cent improvement over 
conventional body-and-frame construction in tor- 
sional rigidity, and a 40 per cent increase in beam 
strength. Approximately 5300 spot welds and 61 
feet of gas and arc welds are made on each Uni- 
body. 

Facilities for the production of the stub frames 
at the Mack Ave. plant of the Chrysler Corpora- 
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tion feature a number of automatic, contour- 
following welding machines, and considerable 
automation equipment. A typical stub frame em- 
ployed in Unibody construction is illustrated in 
Fig. 1. Major components of the frames include 
inner and outer rails, cross-members, and various 
brackets. The frames for different model cars vary 
slightly with respect to the number of cross- 
members and brackets, as well as the length of 
the rails. 

Inner and outer rails are contoured, channel- 
shaped members formed from steel sheets hav- 
ing thicknesses of 0.093 and 0.078 inch, respec- 
tively. Each pair of inner and outer members is 
joined by two continuous, contoured lap welds at 
the junctures of the upper and lower flanges to 
form a rigid, box-section side rail. The Nos. 1 and 
3 cross-members are of open-channel construc- 
tion with welded reinforcements, and are press- 
formed from 0.093-inch-thick steel. Two channel- 
shaped members, formed to the required con- 
tour from 1/8-inch-thick steel plates, are welded 
together to form the box-section No. 2 cross- 
member. 

Automatic welding of most of these compo- 
nents is done by the direct-current, reverse- 
polarity, metal-are process, using carbon-dioxide 
gas for shielding. Consumable electrodes, in the 
form of bare welding wire, and high current 
densities are employed. Advantages of this proc- 
ess include high welding speeds and the produc- 
tion of consistently clean, sound welds of high 
quality, with rapid deposition and minimum dis- 
tortion. Also of major importance, the cost of 
the carbon-dioxide shielding gas is nominal—only 
a small percentage of that for argon or helium 
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Fig. 1. Stub frame for Chrysler Unibody consists essentially 
of inner and outer rails, cross-members, and various brackets. 


gases frequently used for shielded arc welding. 
Another advantage is the absence of flux and 
slag, which would wear the work-holding fix- 
tures. 

Automatic contour welding of the two chan- 
nel-shaped stampings to form the box-section for 
the No. 2 cross-member is done on the Expert 
machine shown in Fig. 2. This machine is 
equipped with four Westinghouse automatic 
welding heads, two per side, which complete a 
total of 64 inches of linear welding. Each head 


completes half of one of the two seam welds, the 
heads starting at the center and welding toward 
the ends of the work-piece. 

Bare welding wire, 3/32 inch in diameter in 
this instance, is fed continuously through the 
automatic welding heads. The wire is supplied 
from drums that have an inner cylindrical core 
around which the welding wire is wound. Each 
drum holds 750 pounds of wire. Approximately 
520 inches of weld can be made per pound of 
3/32-inch-diameter wire, and more than 1100 
inches with 1/16-inch-diameter wire. The low- 
alloy, mild-steel wire used for this and all other 
automatic welding operations performed on the 
stub frames contains 0.13 to 0.19 per cent carbon, 
0.95 to 1.30 per cent manganese, and 0.45 to 0.60 
per cent silicon, with maximum percentages of 
0.025 phosphorus and 0.035 sulphur. A high sili- 
con content is specified to minimize the drop size 
when the wire is melted. 

During welding, an envelope of the carbon- 
dioxide shielding gas surrounds the arc. This ex- 
cludes air and impurities, and prevents contami- 
nation of the weld metal. No flux is needed, and 
there is no slag formed on the weld metal—thus 
eliminating the need for cleaning and chipping. 
However, all parts to be welded in this way must 
be thoroughly cleaned. This is accomplished by 
spraying with a hot, aqueous cleaning solution, 
rinsing in water, and drying the parts prior to 
welding. Side delivery of the carbon dioxide to 
the weld area is used (instead of a concentric 
shielding tube around the wire) to facilitate 
maintenance. This consists of periodically remov- 
ing spatter from the supply tube to insure a full 
flow of gas. Consumption of the carbon dioxide is 
at the rate of 30 cubic feet per hour during weld- 
ing, with the flow being turned on and off at the 


Fig. 2. Four heads on this automatic machine con- 
tour-weld two channel-shaped stampings into a 
box-section for the No. 2 cross-member. 


MACHINERY, December, 1959 





beginning and end of the cycle by means of elec- 
trical controls. 

Welding is performed in this and all the other 
automatic operations at rates varying from 100 to 
200 inches per minute. It is possible to weld up 
to 300 inches per minute in this way, but this 
would necessitate consistently perfect alignment 
of the mating edges on all parts, which is ex- 
tremely difficult to maintain in production. The 
increase in production obtained can be appre- 
ciated when it is realized that hand arc welding 
can only be done at an average of 15 to 20 inches 
per minute. 

Automatic contour welding with carbon-dioxide 
shielding does not lend itself to uphill welding. 
Consequently, the parts are positioned in the fix- 
tures to permit downhill welding (at an angle of 
approximately 20 degrees) whenever possible. 
This permits faster, higher-quality welding than 
can be done with the weld surface horizontal. In 
the case of the No. 2 cross-member, the compo- 
nents are loaded upside down in the fixture to 
permit downhill welding. Also, the wire is 
traversed while being held at an angle, rather 
than perpendicular, to the seam being welded. 
This minimizes penetration and allows more lee- 
way in fit-up of the stampings. 

Current densities of up to 100,000 amperes per 
square inch or more are used—a current of 700 
amperes is employed with 3/32-inch-diameter 
wire, and 450 amperes with 1/16-inch-diameter 
wire. (In hand are welding, a current of 200 
amperes is used with 3/16-inch-diameter elec- 
trodes.) Westinghouse constant-potential, direct- 
current rectifiers are provided which automati- 
cally increase the current to maintain the pre- 
selected arc voltage of 25 to 28 volts. 

Tolerances on the contoured edges of the 
stampings to be welded and proper fit-up of the 
parts in the welding fixture are critical factors 
influencing the success of automatic welding. 
Variations in the actual contour of the weld lines 
—due to the tolerances allowed in stamping, the 
spring-back of the metal after forming, and com- 
mercial thickness variations—make it impractical 
to employ automatic welding machines that are 
entirely contour-controlled by suitable cam ar- 
rangements. 

Compensation for vertical variations in the 
weld-line contour is automatically made on the 
Expert machines by means of a mechanical fol- 
lower system and memory device. With this sys- 
tem, the basic welding-head carriage follows the 


Fig. 3. Mechanical follower system and memory 
device employed to automatically compensate for 
variations in the weld-line contour. 
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specified design contour of the components to be 
joined by means of contour cams built into the 
machine itself. Simultaneously, a mechanical 
probe connected to the tracer system follows the 
actual weld-line contour of the work-pieces. The 
difference, or “error,” between the specified de- 
sign and actual contour is then transmitted to the 
mechanical memory unit, where it is temporarily 
stored. This information is then transmitted to the 
welding head, which is then correctly positioned 
on the actual weld line. 

The entire mechanical follower system is 
mounted on and driven by a carriage. A sub- 
slide, mounted on the carriage, follows the de- 
sign contour cam—A in Fig. 3—through a sec- 
ondary cam follower. This cam follower is 3 1/2 
inches ahead of the primary cam follower that 
guides the vertical path of the entire carriage 
from the design contour cam. A probe resolver 
mechanism B and a differential linkage C are 
connected to the sub-slide. The probe resolver 
mechanism is a double parallelogram which sup- 
ports the probe, allowing it to follow the actual 
weld line D. The total motion of the probe is 
resolved so that only the vertical component is 
picked up by the differential linkage. Therefore, 
when the probe and secondary follower move in 





Fig. 5. Automatic, cam-controlled machine for 
welding two reinforcing members inside the ends 
of the channel-shaped No. 1 cross-member. 


Fig. 4. Two washers are 
welded to each No. 2 cross- 
member on this machine. Hop- 
pers and loading chutes auto- 
matically position the washers. 


the same vertical position at the same time, there 
is no error between the design contour cam and 
the part. Thus, there is no error output from the 
differential linkage. However, any variation be- 


tween the secondary follower movement and 
probe vertical movement is an error, and results 
in a proportional horizontal movement of the link- 
age connector bar. 

This movement is converted to a vertical move- 
ment at the input shaft E of the sealed, mechani- 
cal memory unit F, through a bellcrank con- 
nector link G. The input shaft then provides an 
input to the memory unit, equal to the error be- 
tween the design and actual contours. The mem- 
ory unit stores this error information for a short 
period of time and then relays it to the slide H 
to correctly position the welding head J. 

The memory unit consists of a drum K, which 
is driven in synchronism with the carriage, and 
contains a number of set pins L. Connected to 
the memory-unit input shaft are two set cams 
which position the set pins according to the input 
shaft’s vertical position. The vertical position of 
the memory-unit output shaft is determined by 
a roller which rides on top of the set pins. As 
the pins move past the set cams of the input 
shaft, their vertical position is determined by 
these cams, and the pins are locked in place. This 
vertical position records the error contour. As the 
pins move past the output shaft, the roller riding 
on top of the output shaft “reads out” this infor- 
mation to the welding head. The head, mounted 
on a sub-slide, moves up and down according to 
the error correction output from the memory 
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Fig. 6. Channel-shaped, inner 
and outer rails are joined to 
form box-section side rails on 
this four-station, automatic, 
contour welder. 


unit. After having passed the output shaft, the 
vertical positions of the pins are “erased” by a 
set of fixed cams which unlock the pins and push 
them to their lowermost position. The tracer sys- 
tem is completely self-contained and requires no 


external wires, amplifiers, power sources, or 
valves. 

Welding of two washers, 2 inches in diameter 
by 1/8 inch thick, to each No. 2 cross-member is 
done on the Expert machine seen in Fig. 4. These 
washers reinforce the mounting holes for the 
lower control-arm pivots. The cross-members are 
carried into the welding fixture by a manually 
loaded shuttle and ejected at the rear. The 
washers are automatically positioned on the work 
by chutes leading from hoppers—one washer 
from each hopper per cycle. The automatic 
cycling machine is equipped with four Westing- 
house wire-fed, carbon dioxide-shielded welding 
heads. Two heads are used to weld each washer 
to the cross-member, the heads rotating approxi- 
mately 180 degrees while the work is held sta- 
tionary. 

Two heavy reinforcing plates with their inner 
portions bent downward at an angle of 15 de- 
grees are welded inside the ends of the channel- 
shaped, No. 1 cross-member on the United 
Welders machine shown in Fig. 5. This auto- 
matic, cam-controlled machine is equipped with 
six General Electric welding heads, three at each 
of two stations. In this operation, the welding 
wire must be fed perpendicular to the weld line 
because of the confined area. However, the weld- 
ing guns are pivoted horizontally as they are 
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Fig. 7. Rear view of machine illustrated in Fig. 6 
shows how the contour-welded side rails are auto- 
matically unloaded from fourth station. 





traversed along the weld lines, and vertically 
cammed down the 15-degree slope. 

The channel-shaped, inner and outer rails are 
joined to form the box-section side rails of the 
Unibody stub frames on Expert automatic, con- 
tour following welding machines, such as the one 
seen in Fig. 6. Four of these machines are pro- 
vided, two for left-hand and two for right-hand 
assemblies. Each machine has four stations (as- 
sembly, idle, welding, and ejecting) and four 
Westinghouse welding heads. A total of 20 linear 
feet of welding is required per stub frame—10 
feet long the left-hand side rail and 10 feet on 
the right-hand member, and each head completes 
2 1/2 feet of welding. 

Inner and outer rail components are manually 
loaded into a fixture at the first station on the 
machine. Here the channel-shaped parts are 
press-assembled with air clamps. The assembly 
is automatically transferred to the idle station, 
and then to the welding station, by means of a 
hydraulically operated, walking-beam type shuttle 
mechanism. An idle station is provided to reduce 
the distance the assemblies have to be shuttled, 
and to furnish ample space for maintenance. 

In the welding station, the channel-shaped rail 
members are secured in a fixture with air and 
hydraulic clamps. Sufficient pressure is exerted to 
minimize joint gaps and counteract distortion of 
the assembly due to welding. Bronze jaws grip 
the parts within 3/8 inch of the joints to be 
welded along the entire length of the assembly. 
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Fig. 8. ““Tomato-can” welder 

is employed to produce front 

shock-absorber supports by 

welding washers inside tubu- 
lar members. 


A toggle linkage mechanism powered by a hy- 
draulic cylinder raises one end of the assembly 
and fixture into the downhill welding position. 
After the heads have completed their automatic 
contour-welding cycles, the work-holding clamps 
are released, the fixture is lowered, and the side 
rail is automatically shuttled to the ejection sta- 
tion and unloaded. The unloading end of the ma- 
chine is seen in Fig. 7. 

A washer, 2 1/2 inches in diameter, is press- 
assembled and fillet-welded inside one end of a 
tubular member, 4 1/2 inches long, to form the 
front shock absorber support, on the so-called 
“tomato-can” welder seen in Fig. 8. This Expert 
five-station, automatic-cycling, rotary-indexing 
welding machine is equipped with two carbon 
dioxide-shielded, General Electric arc-welding 
heads to complete two “cans” per cycle. At the 
first and second stations on the rotary indexing 
table, tubular members are manually placed on 
the two spring-collet fixtures mounted at an angle 
of 45 degrees at each station, and a washer is 
placed in the top of each member. When two of 
the assemblies have been automatically indexed 
to the third station, the washers are pressed the 
specified distance into the tubes by means of two 
air-operated presses, thus sizing the tube bores 
slightly. At the fourth station, the assemblies are 
rotated below the heads which feed coiled elec- 
trode wire, 1/16 inch in diameter, to complete the 
fillet welds between the washers and tubes. Com- 
pleted shock-absorber supports are automatically 


MACHINERY, December, 1959 





ejected onto a conveyor chute at the fifth station 
by means of air-actuated rams. 

A camber-adjustment cam-retainer is added to 
both sides of each of the four upper control-arm 
brackets on two automatic arc welders, Fig. 9, 
made by the Resistance Welder Corporation. 
Carbon-dioxide shielding and bare welding wire 
1/16 inch in diameter are used for this operation. 
The brackets are manually loaded on one of four 
mandrels protruding radially from an indexing 
device, and the retainers are automatically fed 
into position—one from a manually loaded maga- 
zine chute and the other from a hopper-fed 
magazine chute. Each machine has four General 
Electric heads, and each pair of heads completes 
two 3/4-inch-long welds to join one retainer to a 
bracket. 

Final assembly of the stub frames is done on 
two in-line transfer lines, each containing thirty- 
three stations. The first ten-station section (80 
feet long) of each assembly line was built by 
Wilson Automation Co., and the remainder by 
Centri-Spray Corporation. The loading end of one 
line is shown in Fig. 10. A total of sixty hand arc- 
welding operations are performed at the various 
stations along each completely automated line. 
An equal number of manual welders are required 
for off-line operations of adding brackets to the 
sub-assemblies. 

At the first station, the five main sub-assem- 
blies—two side rails and three cross-members— 
are manually assembled, without welding, in a fix- 


Fig. 9. Automatic arc welder 
using carbon-dioxide shield- 
ing and low-alloy welding wire 
as the electrode to join cam- 
ber-adjustment cam-retainers 
to control-arm brackets. 
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ture in an inverted position. The assemblies are 
automatically transferred between the first ten 
stations by a lift-and-carry shuttle mechanism. 
Four of these stations contain fixtures with hy- 
draulic clamps. At the next few stations, the sub- 
assemblies are manually welded together and in- 
spected, and repaired if necessary. An automatic 
turnover fixture at Station 7 rotates the stub 
frames through an angle of 180 degrees in a ver- 
tical plane. On stub frames for Dodge cars, a 
fourth cross-member is added at the front end of 
the frame in the eighth station, while the rear 
cross-member is further secured by the applica- 
tion of four automatic resistance type spot-weld- 
ing guns. 

Stub frames are transferred to the Centri-Spray 
line at Station 11. On this portion of the line, the 
frames are indexed from station to station by 
means of a pusher type conveyor—the frames 
sliding on rails and the pusher dogs retracting 
after indexing 8 feet. At subsequent stations, 
welding, inspecting, and repairing operations are 
performed. Upper control-arm brackets, both 
front and rear, are added at Station 23. Four 
hand arc welders apply two welds per bracket 
while the frame is lifted clear of the conveyor in 
a clamping fixture. The frames are pivoted 
through an angle of 50 degrees by means of tip-up 
fixtures at the twenty-fourth and twenty-fifth sta- 
tions to facilitate welding the brackets to the 
inner surfaces of the side members. 

At Station 30, Fig. 11, two body bolt holes in 





Fig. 10. Loading end of one 

final assembly line for stub 

frames. This line has thirty- 

three stations, and a total 

of 60 arc-welding operations 
are performed. 


each of two brackets are increased in diameter 
from 5/8 to 7/8 inch and realigned with other 
body bolt holes in the rear cross-member by 
means of four punches mounted on hydraulically 
actuated piercing units. The stub frames are 
transferred from the ends of both final assembly 
lines to a single, transverse shuttle unit that 
connects the ends of the two lines to form a U- 
shape. As each frame reaches the center of this 
shuttle, the front (trailing) end is swung down- 
ward into a pit in the floor as the rear cross-mem- 
ber is encircled by twin hooks traveling on an 
overhead monorail conveyor. This transition is 
accomplished by a Centri-Spray automatic frame- 
transfer mechanism. The conveyor carries the 
frames through wash, rinse, air-dry, paint-dip, 
and oven-bake operations. Painted stub frames 
are automatically removed from the conveyor and 
stacked in vertical piles, each containing from 
eight to eleven frames, ready for shipment to as- 
sembly plants. The automatic ratchet-operated 
stacker is a labor-saving development of the Wil- 
son Automation Co. 


Fig. 11. Hydraulic piercing units at Station 30 en- 
large diameter of body bolt holes in brackets from 
5/8 to 7/8 inch and insure proper alignment. 
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The stamping of fenders and 
grille panels, two of the many 
items being manufactured on 
the company’s heavy press 
lines, will be described. Ex- 
plained also is the procedure 
for sub-assembling hoods for 
the Lark line of automobiles 


FIRST complete line of body 
styles in the convenience-size car 
field has been rounded out by 
the Studebaker-Packard Corpo- 
ration with the addition of two 
Lark convertibles and four mod- 
els of four-door station wagons. 
Design changes for the 1960 
models are mostly “under the 
hood”—the distinctive exterior 
features introduced last year 
have been, for the most part, re- 
tained. 

With Studebaker’s 1959 sales 
almost triple those of the pre- 
vious year, its manufacturing fa- 
cilities were kept operating at a 
high pitch. In anticipation of an 
equally good, or better, year 
ahead, the company’s various 
plants are again going ahead at 
full speed. No exception to this 
statement is the stamping plant. 
All of the heavy press lines are 
in full swing turning out the 
many stampings for the Lark and 
Hawk lines of automobiles. 


Lark Grille-Panel Line 


Typical of these stampings is 
the grille panel for the Lark, of 
which about 1050 are produced 
each day. They start off as rec- 
tangular blanks of cold-rolled, 
19-gage (0.0418-inch-thick) spe- 
cial aluminum-killed steel of 
drawing quality. By using killed 
steel, no preliminary roll-flexing 
of the blanks is required for pur- 
poses of stress relief. 
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Blanks are stacked in front of a 750-ton Clear- 
ing double-action draw press, Fig. 1. Two oper- 
ators place each blank by hand into the draw die, 
where it is located against three 1/2-inch-diam- 
ter pins. Compressed-air guns (one of which can 
be seen hanging in front of the operator at the 
right) are used to spray a film of lubricant on 
the surface of the sheet metal. At the end of the 
draw stroke a pair of ejectors raise the panel 
clear of the lower die member and a third oper- 
ator (seen behind the press) removes it. The 
grille panel, which is completely drawn in this 
one operation, is placed on a powered Rapistan 
belt conveyor for delivery to additional presses in 
the line. 

Trimming is the next step. This is done in the 
500-ton Clearing press shown in Fig. 2. The panel 


Fig. 1. Grille panels for the 
Lark are drawn on this 750- 
ton double-action press. By 
using aluminum-killed steel 
for these parts, preliminary 
roll-flexing of the blanks is 
unnecessary. 


is again loaded and unloaded by hand, with 
transfer from press to press being accomplished 
by a series of belt conveyors. More than trim- 
ming of the excess metal is done at this point. As 
can be seen by the part being removed from the 
press, punching of several openings is also han- 
dled by the die. Among the areas punched are 
both headlight openings, both air-scoop openings, 
the grille opening, and the bumper-mounting 
slots. 

Two operations take place simultaneously in 
the next two 500-ton presses. The first carries two 
sets of dies. Mounted on the right-hand side of 
the bolster is a flange-wiping die. When a 
trimmed panel has been positioned (face down ) 
and the press closed, the flange all around the 
part, with the exception of the immediate grille 


Fig. 2. Second step in the 

grille-panel line is trimming 

in this 500-ton press. Several 

openings, including those for 

the headlights, air scoops, and 

grille, are punched at the 
same time. 
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Fig. 3. Dies for two different 

operations are mounted in one 

press. Flange-wiping die 

(right) works on the top of the 

panel, while the other die 

(left) cam-flanges one side of 
the panel. 


area, is wiped up. A pad in the center of the 
lower die member is supported on an air cushion 
and moves down under pressure of the punch, 
thus providing the necessary wiping action 
against the stationary outer die section. 

A smaller die, mounted on the left-hand side 
of this same bolster, cam-flanges the right-hand 
side of the grille panel. Because the die performs 
a localized operation, it is comparatively small, 
necessitating an outrigger type of support arm to 
maintain the work in proper position. As both 
dies are in the same press, one man is assigned 
to loading and unloading each of them. To speed 
up the flow of panels along the line, the press is 
tripped only when both dies have been loaded. 

Second of the two similar press setups is shown 
in Fig. 3. At the right is a flange-wiping die. This 
tool works on a limited area, flanging only the 
top section of the grille panel that was not han- 
dled in the previous operation. A spring-loaded 
contour plate at the front of the upper die mem- 
ber contacts the work first and acts as a blank- 
holder while the rest of the tool wipes past the 
flange. The cam-flanging die seen at the left is 
of the same type as that already described, ex- 
cept that this one works on the left-hand side of 
the panel. Again, both dies are loaded before the 
press is tripped. 

Further along the line the panels are again 
picked from the moving conveyor belt, this time 
at a 95-ton Bliss knee press. Here, the parts are 
positioned, one at a time, on a cam-piercing die. 
In this operation two fender-mounting holes are 
pierced on each side of the grille panel and the 
area around each hole is embossed. 

A somewhat similar operation is performed at 
the next stop, also a 95-ton Bliss knee press. This 
press is equipped with a two-station cam-piercing 
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die, Fig. 4. In the first station (right) the grille 
panel is loaded in a vertical position, right-hand 
end up. When the press ram comes down, the 
tool pierces three more fender-mounting holes 
and’ embosses the metal around them. 

As the die opens, the part is removed by one 
of the operators, turned over end-for-end, and 
repositioned at the second station (left). While 


Fig. 4. Three fender-mounting holes are being pierced 
and embossed in each end of the grille panels. Work is 
done on a two-station die in this 95-ton knee press. 





this is being done, the other operator reloads the 
first die station. On the next stroke of the press 
the three opposite fender-mounting holes are 
pierced and embossed on the left-hand end of the 
panel. It might also be mentioned that at both 
stations of this die the contoured corners of the 
part are restruck to remove any wrinkles that 
might have occurred during drawing. 


Right- and Left-Hand Fenders Handled 
in Single Press Line 


A press line of more than casual interest is the 
one that shapes front fenders for the Lark. Al- 
though automatic material-handling equipment 
in the advanced state that we know it today is 
not widely employed here, high production rates 
(1050 per day with one shift) are realized in an 
interesting way. Two draw presses operate side 
by side, Fig. 5, each turning out one hand of 
fender. Conveyors from these two presses travel 
down either side of a single line in which each 
press is tooled up to accommodate both fenders 
at the same time. 

Blanks of 19-gage (0.0418-inch-thick), cold- 
rolled, drawing quality steel are manually fed to 
the two 750-ton Clearing double-action draw 
presses illustrated. A locating hole, previously 
pierced in the blanks, is slipped over a pin in the 
die. Positive location is obtained by springing 


the sheet metal beneath a lip on each of two 
gages, one at the front of the die and the other 
at the rear of the die. 

When drawn, the parts are lifted from the die 
and deposited on a powered conveyor belt. As 
seen in Fig. 5, the press in the background is 
forming left-hand fenders and the conveyor lead- 
ing from it travels past the rear of the follow-up 
presses. In contrast to this, the press in the fore- 
ground is forming right-hand fenders and its 
conveyor travels past the front of the follow-up 
presses. 

The first press encountered by the two streams 
of fenders is shown in Fig. 6. Two dies for pre- 
liminary trimming can be seen on the bolster— 
one for the left-hand fenders (rear) and one for 
the right-hand fenders (front). Four operators 
are used in this operation, two handling each 
fender. When both dies are loaded, palm buttons 
on all four corners of the press must be depressed 
before the ram is tripped. In this operation, ex- 
cess metal is removed from the wheel-housing 
area and along the door line and grille-panel 
opening. Also, all molding and nameplate holes 
are pierced. 

Final trimming is done in the next 500-ton 
press. As before, both right- and left-hand dies 
are set up on the bolster to handle fenders from 
the front and rear conveyors. Tripping of this 
press is accomplished by means of a trapeze type 


Fig. 5. Two draw presses are turning out right- (foreground) and left-hand (background) front 
fenders. From here the parts travel past both sides of a single press line for further work. 
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Fig. 6 Both right- and left-hand tools, such as these preliminary trimming 
dies, are mounted in each of the heavy follow-up presses. The respective 
conveyor belts run past the front and the rear. 


switch arrangement located well above each side 
of the machine opening. 

A push-pull rod is suspended from a lever just 
below each switch and extends within reach of 
the operators. Pulling the rod pivots the lever in 
one direction and depresses the trip button. Push- 
ing the rod pivots the lever in the opposite direc- 
tion and depresses a press-stop button. Because 
of the double die setup, switches on both sides 
of the press must be depressed to initiate a stroke. 
During this operation the hood ledge and head- 
light areas are trimmed. 

Next in line is a 500-ton Bliss press. A fender 
is removed from each conveyor and positioned in 
its respective die. At this press stroke the wheel- 
housing area, the door line, and the grille-panel 
opening are cam-flanged. The fenders are re- 
turned to their proper conveyors and are carried 
a short distance to either side of a 500-ton Clear- 
ing press. Here they are loaded in right- and left- 
hand dies and the hood ledge and headlight areas 
are cam-flanged. 

It is at this point in the line that the multiple 
operations in a single press end. Along the re- 
mainder of the line the presses are smaller and 
are tooled for only one hand of fender. Layout of 
the two individual conveyors is retained, how- 
ever, by having the subsequent presses installed 
back to back. 

Going down one side of the line, the first stop 
after final cam-flanging is a 65-ton Toledo knee 
press. At this point two molding holes in the top 
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of the fender and three grille-panel holes below 
the headlight area on the front flange are pierced. 


At another Toledo knee press, this time one of 
85-ton capacity, additional piercing is done. As 
shown in the heading illustration, the fender is 
placed lengthwise on the lower die and is seated 
in its normal position. When the ram descends, 
a row of grommet holes is pierced through 
the hood ledge by spring-loaded, cam-driven 
punches. 

Main pressworking of the fenders is now com- 
plete. Nevertheless, there are three more stops to 
be made at the tail end of the line before the 
parts can be dispatched to the metal-finishing de- 
partment. One of these is illustrated in Fig. 7. 
The door line of the panel is being stiffened by 
the addition of a rear reinforcement assembly. 
Two operators using Federal guns make two 
spots in the’ cowl area and three spots along the 
skirt. 

These five spots are, in effect, nothing more 
than tack welds to lock the reinforcement assem- 
bly to the fender. In the next step the tacked 
end of the fender is positioned on a hemming die 
in a 95-ton Bliss knee press. As the die closes, a 
double-acting cam drives a rear forming member 
forward to bend the door-line flange inward 
through an angle of 45 degrees. At the bottom 
of the stroke the punch folds the flange over the 
edge of the reinforcement member, then applies 
pressure to flatten it. 


Sixteen spots are made along this flattened 
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flange on a multiple-electrode, Progressive spot- 
welding machine, Fig. 8, to finish the joint. The 
fender is turned to an inverted position and the 
back end is laid on fixture support blocks. An op- 
erator then slides the part forward beneath the 
electrodes until it contacts a stop behind them. 
This automatically trips the machine and the 
electrodes move down to make all sixteen welds 
simultaneously. 


Sub-Assembly of Hood Panels 


To get away from strictly pressworking opera- 
tions, a typical stamping-plant sub-assembly is 
shown being made in Fig. 9. Hood panels for 
the Lark can be seen stacked in the background. 
They are taken, one at a time, and placed in an 


Fig. 8. Sixteen spots are 
formed along the hemmed and 
tacked rear reinforcement as- 
sembly on this multiple-elec- 
trode spot-welding machine. 
The machine is automatically 
tripped when a stop is con- 
tacted behind the electrodes. 
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Fig. 7. A rear reinforcement 
assembly is being spot-welded 
to the fender door line. This 
constitutes a tacking opera- 
tion prior to hemming of the 
flange and final welding. 


inverted position on one of two welding tables 
such as the one illustrated. 

Shaped blocks, complete with edge stops, sup- 
port all four corners of the hood. It is locked in 
place by three toggle clamps that are fixed to 
the table—one at the forward end of the hood and 
two at the rear. 

Members to be added consist of a rear re- 
inforcement sub-assembly (which includes the 
hood hinge brackets and studs), a front rein- 
forcement strip, and a tubular diagonal bar with 
flattened ends. A special locating toggle clamp 
is used to secure the back end of the bar. 

Four men usually attend each table, using 
spot-welding guns that are suspended from over- 
head like vines in a jungle. Seven spots are made 
on each side of the rear reinforcement sub-assem- 











bly and about forty spots along the front rein- 
forcement strip. The diagonal bar is joined to the 
hood flanges by three spots at each of its flattened 
ends. The gun used for the rearmost end of the 
bar is equipped with two current-control but- 
tons. One is depressed when joining two thick- 
nesses of sheet metal, the other is depressed to 
yield a higher amperage flow when joining the 
thick flattened end of the bar to the hood flange, 
thus assuring a strong weld. 

From the welding table the hood is transferred 
to a roller conveyor. While there, an operator 
sprays a stripe of oil across the underside of 
the panel about two-thirds of the way toward 
the rear. He then directs an air jet behind the 


rear reinforcement member to drive out any 


Fig. 9. (Above) This hood is a 
typical stamping-plant sub- 
assembly. An array of spot- 
welding guns is suspended 
overhead for joining a rear 
reinforcement sub-assembly, a 
front reinforcement strip, and 
a diagonal bar to the panel. 


Fig. 10. (Right) Last operation 
on the hood. The rear flange 
has already been folded over 
the reinforcement sub-assem- 
bly and flattened. Here, the 
hood is positioned on a mul- 
tiple-electrode spot-welding 
machine to seal the hem. 


December, 1959 


weld spatter, or “buckshot,” from beneath it. As 
the spatter is blown out, it is trapped by the oil 
stripe and retained there during the next two 
operations. 

The final two operations to be performed on 
the hood are very similar to the last two on the 
fender line. First, the back end of the hood is 
placed in a 95-ton Bliss knee press for the double 
operation of 45-degree flanging followed by flat- 
tening of the flange over the edge of the rear 
reinforcement member. Second, the part is passed 
to the multiple-electrode, Progressive spot-weld- 
ing machine shown in Fig. 10. When the machine 
is tripped, eight electrodes (four in the center 
and two at each end) contact the hemmed flange 
simultaneously to complete the joint. 





Ford Piston Lines 
Retooled tor Falcon’s 
Simplified Six 


A smooth transition from pistons for high-compression V-8 

engines to those for the all-new Falcon in-line six-cylinder 

engine has been achieved at Ford’s Lima engine plant. 

Two lines have been torn down, then rebuilt and retooled 

to accommodate the smaller piston without the need of 
heavy expenditures for new equipment 


RAYMOND H. SPIOTTA, Associate Editor 


FALCON, Ford’s entry in the American-built 
economy-car race, is powered by a 144.3-cubic- 
inch-displacement engine that is of new design 
from the oil pan to the air filter. It is unlike any 
other six-cylinder engine previously produced by 
the company. 

Simplicity was the guiding thought behind it. 
Components were designed to perform given 
functions with the fewest possible parts. The 
overhead-valve engine is engineered to deliver 
90 hp with a maximum economy in fuel and 
a minimum need for maintenance and repair. 
Part simplification is exemplified by the integra- 
tion of the head and the intake manifold into a 
single casting—thus eliminating many bolts and 
bolt holes that would normally be required. 

An acknowledged fact is that smaller cars are 
more sensitive to engine weight than are larger 
cars. Following this reasoning, there are areas 
where the weight differential between aluminum 
and cast iron or steel can be exploited to mini- 
mize the weight of ordinarily heavy components. 
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One such application in this instance is the fly- 
wheel housing. By judicious use of aluminum and 
by reducing the number of individual pieces 
needed, the weight of the complete Falcon en- 
gine has been held to 345.51 pounds. 

The engine has a 3 1/2-inch-diameter bore and 
a short, 2 1/2-inch stroke. This is a stroke-to-bore 
ratio of 0.7 to 1, yielding a 30-inch total piston 
travel for each revolution of the crankshaft. As a 
result, an unusually low friction index is ob- 
tained and less energy is wasted through heat. 


Pistons Start Out on Transfer Machine 


Permanent-mold-cast aluminum pistons, as de- 
livered to the engine plant, are already rough- 
turned and faced and have a manufacturing boss 
provided on their dome end. From their shipping 
containers they are passed to an elevated receiv- 
ing conveyor leading to a ten-station Motch and 
Merryweather transfer machine, Fig. 1, for their 
first in-plant operations. 
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At the head of the machine the pistons slide 
down a chute A (dome face down) leading to an 
orienting station where the wrist-pin holes are 
automatically aligned crosswise to the direction 
of travel. A hydraulic cylinder, arranged like an 
arbor press, is located at the second station B. 
The ram comes down and contacts the back face 
of the dome, clamping the piston against a small 
platen. A rotating spindle is then raised from be- 
low the table to center-drill the dome boss. 

Locating and clamping of the piston along the 
rest of the machine is done in a different way. 
One pin enters both wrist-pin holes from the rear 
of the machine. After completing its forward 
travel it moves downward slightly to apply 
clamping pressure to the pistons. When the pis- 
ton is secured in this way at the third station C a 
milling cutter is brought into play. It machines 
the top of both weight bosses within the skirt to 
a predetermined dimension for manufacturing 
purposes. 

A transfer shuttle advances the piston to the 
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fourth station where two wrist-pin oil holes are 
spot-drilled in the weight bosses. Two holes, of 
larger diameter than is specified for the oil holes, 
are drilled part way through the bosses at the 
fifth station and are reamed at the sixth station. 
These shallow, oversize holes are put in for manu- 
facturing purposes only and will be used as drive 
points for the piston in a subsequent operation 
on an eight-spindle turning machine. 

After transfer to Station 7 the two small-diam- 
eter oil holes are drilled on the same center 
as the drive holes. These drills pass completely 
through the weight bosses, breaking through one 
wall of the wrist-pin bores. The holes are drilled 
through the opposite side of the boss at the next 
station. 

It is important that these holes be completely 
through and not blocked in any way so that, dur- 
ing engine operation, an adequate supply of lu- 
bricating oil will reach the moving wrist-pin. The 
holes are checked at the ninth station by two 
probes D, Fig. 2, that are lowered into them. 
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Should downward travel of either probe be ar- 
rested, the entire machine would shut down. 

Jutting out from the end of the transfer ma- 
chine is an unloading turret E that may be called 
the tenth station. When the probes have been 
raised and the combination locating and clamp- 
ing pins retracted, a pair of gripping fingers F, 
carried by the unloading turret, picks the piston 
from the ninth station. While the turret is turning 
toward the rear of the machine, the gripping 
fingers rotate through a full 360 degrees to dump 
out the coolant and chips that have collected 
within the piston skirt. At the back of the ma- 
chine the gripping fingers open, dropping the 
piston (still skirt up) into an unloading chute G 
that leads to a moving-belt conveyor. 


Further Machining Along 
Falcon Piston Line 


Pistons leaving the transfer machine travel 
along an elevated centralized belt conveyor that 
delivers them to a bank of two eight-spindle, 
Acme-Gridley turning machines. One can be seen 
in Fig. 3. The pistons are diverted from the main 
belt and directed into one of the two loading 
chutes. As they leave the belt the domes ride up 
on an inclined rod that causes the parts to tip 
over, thus dropping them in such a position that 
they will roll down the loading chute. 

A motor-driven orienting device is provided 
on the last section of the loading chute H. This 
device is used to agitate the work-pieces slightly 
and keep them moving steadily toward the ma- 





chine in the proper radial position. Once a pis- 
ton arrives in the work area it is nested on the 
spindle carrier, dome face out. Drive-pins within 
the nest engage the two large holes drilled in the 
weight bosses, while a center on the tool carrier 
engages the center-drilled hole in the dome boss. 

As the piston indexes from station to station, 
all three ring grooves—two upper compression 
rings and one lower oil-control ring—are rough- 
and finished-turned and chamfered. The ring 
land diameters are turned to a tolerance of plus 
or minus 0.002 inch and the dome is finish- 
faced (with the exception of the boss). To bring 
the piston to the proper over-all length a small 
facing cut is taken across the bottom of the skirt. 
All cutting tools used in this operation are car- 
bide-tipped, except for the grooving tools, which 
are solid carbide. Upon leaving the turning ma- 
chines the pistons are spot checked. Sheffield Pre- 
cisionaire gages (Fig. 4) are used to check the 
ring grooves for taper, width, and waviness. 

Edges of the skirt are smoothed and chamfered 
on the six-station Hammond belt-grinding ma- 
chine shown in the heading illustration. Pistons 
roll down an inclined chute from the main ele- 
vated conveyor and come to rest in front of an 
air-actuated pusher rod at the loading station 
(within the perforated metal cage). This forces 
the piston, dome first, into a hollow cylindrical 
chuck. Friction gripping is accomplished by a 
ring of rubber rollers that bear on the outer sur- 
face of the piston. 

Although it is a six-station machine there are 
only three work-heads. Each is set up with a 


Fig. 1. Ten-station transfer machine marks the beginning of the Falcon piston 
line. In their travel along this machine the pistons are center-drilled (B), milled 


(C), and oil holes are drilled, counterdrilled, and reamed. 





cloth-backed, 1 1/2-inch-wide, 100-grit abrasive 
belt. As a chuck is indexed to one of these posi- 
tions it begins to rotate and, at the same time, 
the moving abrasive belt contacts the edge of the 
piston skirt. This same cycle is repeated at the 
other two work-heads. When the chuck arrives 
at the unloading station, which can be seen just 
to the left of the down chute, an air cylinder and 
arm strike a plunger protruding from the rear of 
the chuck, ejecting the piston onto a feeder con- 
veyor. 

Slots are cut through the bottom of the oil- 
control ring groove at opposite sides of the piston 
to allow oil to pass through the skirt. To do this, 
the pistons are directed to a Sundstrand dial type 
sawing machine. Loading is manual, but unload- 
ing is automatic. Spring-loaded fingers enter the 


Fig. 3. Second stop along the 
line is one of two eight- 
spindle automatic turning ma- 
chines. Both inserted- and 
solid-carbide tools face the 
dome, cut the ring grooves, 
and perform rough- and fin- 
ish-turning. 
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Fig. 2. Probes (D) enter the oil 
holes at the ninth station to 
be sure that they have been 
drilled completely through the 
weight bosses. Unloading tur- 
ret (E) transfers the pistons 
from the probing position to a 
chute (G) behind the machine. 


wrist-pin holes to grip the parts as they are fed 
between two opposed vertical spindles. Each 
spindle carries a 7-inch-diameter, 0.090-inch- 
thick, carbide-tipped saw blade operating at 1200 
rpm. As the parts approach the unloading station 
the gripping fingers release and the base of the 
fixture rides along an inclined cam surface, caus- 
ing the base to pivot up and allowing the piston 
to slide clear of the machine. 

Next in line for the pistons are two Ex-Cell-O 
boring and turning machines attended by one 
operator. The parts are deflected from the main 
conveyor and pass down a chute (foreground, 
Fig. 5), around a “U” turn (right), and are de- 
livered to an orienting station J. A photoelectric 
cell is used at this position to determine when the 
wrist-pin holes are properly aligned. Although 





these holes are in line with each other, they are 
offset with relation to the piston center line by 
about 1/16 inch. Therefore, when the holes are 
lined up with the electric eye, which is offset by 
the same 1/16 inch, the pistons can be oriented 
in only one position. Pistons are turned for align- 
ment by means of an air cylinder K. The bottom 
end of the actuating rod contacts the inside of 
the piston and an arm attached to the opposite 
end of the rod is swung around, thus turning the 
work-piece. 

A shuttle bar moves the single pistons from be- 
neath the air cylinder to a waiting station. When 
three pistons are waiting side by side a second 
shuttle engages them and positions them in front 
of three spindles at a boring station. One of these 
spindles can be seen at the extreme left. Multiple 
cutting tools are used on each spindle to rough- 
and semifinish-bore the wrist-pin holes in all 
three pistons in one pass. 

Two more shuttle movements bring the group 
of three pistons beneath three side-by-side heads 
in the turning area. The first head is denoted by 
the letter L in Fig. 6. A “cat head” on the bottom 
of each spindle carries a single-point carbide tool 
that rotates around the outside of the piston and 
machines the skirt only. 

The skirt is not machined in a perfect circle, 
but rather in an oval shape with a drop of 0.011 
inch from high to low points. This is accom- 
plished by having the three spindle heads 
mounted at a small angle from a true vertical 
position, as can be noticed in the illustration, yet 
having the entire tool-slide (which carries the 
three heads) feed up and down in a movement 
perpendicular to the piston faces. There is also a 
cam arrangement in the heads that shifts the tools 


slightly on the upstroke to yield a taper of 0.0005 
to 0.002 inch along the skirt. As the pistons leave 
the machine they stop at a blow-off station where 
they are inverted to drain out the coolant. They 
are then hit with an air blast which removes all 
loose chips and residual coolant. 

Final metal cutting on the pistons takes place 
on the Morris weighing machine shown in Fig. 7. 
The parts enter the machine from the left, skirt 
up, and stop at an air blow-off station where any 
chips that might give a false weight reading are 
removed. They are then moved to the next station 


Fig. 4. (Above) After 
leaving the turning ma- 
chines the pistons are 
brought to this table for 
spot checking. Air gages 
are used to check ring 
grooves for taper, width, 
and waviness. 


Fig. 5. (Left) Pistons 
entering a boring and 
turning machine are ori- 
ented by a photoelectric 
cell at position (J). 
Groups of three are then 
transferred to a bank of 
three spindles (one can 
be seen at extreme left) 
where wrist-pin holes 
are bored. 
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—M, Fig. 8—by a long dog carried on a transfer 
bar. Here, orientation is accomplished by a pin 
that passes through both wrist-pin holes. 

A flip-over arm deposits the piston, skirt down, 
at position N, from which it is shuttled to the 
table O of a Shadograph unit. The Shadograph 
notes the total dead-weight value of the piston 
and feeds the necessary information via an elec- 
tronic memory circuit to the next station (not 
shown). At that position a milling cutter is ele- 
vated from beneath the piston, stops at a prede- 
termined depth of cut, and removes the proper 
amount of metal from the two weight lugs. At the 
same time, another cutter feeds down on top of 
the piston and mills off the center boss that had 
been left on the dome. 

A second Shadograph at the end of the ma- 
chine checks the piston for its correct weight of 
500 grams, plus or minus 2 grams. If the part 
does not fall within this tolerance the machine 
is automatically shut down. 


Plating Precedes Bearing-izing, 


Sorting, and Assembling 
All pistons are plated after machining opera- 
tions have been completed. Supported on racks 
carried by overhead conveyors, they are passed 
through a series of tanks for cleaning, rinsing, and 


Fig. 6. When the wrist-pin holes have been bored, the 
same three pistons are advanced to a three-spindle 
turning station (L). Here the skirts are turned to an 
oval shape of 0.011 inch with a taper of 0.002 inch. 


Fig. 7. Automatic machine in which metal is removed from within the piston 
skirts to bring them to their proper weight. A nominal weight of 500 grams is 
held to a tolerance of plus or minus 2 grams. 


Pe 





tin plating. When the desired thickness of tin has 
been built up, the racks travel through a New- 
comb-Detroit overhead drier, then through an 
overhead cooling chamber in which the tempera- 
ture of the parts is brought down to approxi- 
mately 70 degrees F. This last step is important 
as the pistons pass directly from the cooling 
chamber into a constant-temperature room for 
further work. 

Within the room are two piston lines, one for 
six-cylinder Falcon engines and one for eight- 
cylinder engines. At the head of these lines are 
machines manufactured by the Hole Engineering 
Service (Fig. 9) whose spindles drive Cogsdill 
Bearing-izing tools. A ring of cam-actuated peen- 
ing rollers surrounds the center of these bullet- 
nosed tools. When the wrist-pin holes are slipped 
over the end of the tool and the pistons hand- 


Fig. 8. One piston is being ori- 
ented at (M) on the weighing 
machine. Another is resting 
on a scale platform at (O), 
after which it will be milled 
to the proper weight and the 
dome boss removed. 


stroked over the roller area, the hammer-like 
blows imparted by the rollers size the bores and 
improve their surface finish. 

Upon leaving these machines the pistons are 
carried on a narrow conveyor belt through one of 
two Selectrol installations where they are graded 
by weight based on a tolerance of plus or minus 
2 grams. Depending on the weight recorded at 
the scale section of the machine, a pair of guide 
fences are actuated to direct the piston down one 
of three chutes. If underweight, they are passed 
off the main line and scrapped. If overweight, 
they are led away from the main line and into an- 
other area, after which they will be reworked. 
Pistons falling within the tolerance range slide 
down a third chute and onto a moving belt for 
further grading according to dimension. 

Dimensional grading is done on a Sheffield Pre- 


Fig. 9. Bearing-izing wrist-pin 
bores after tin plating. This 
is done at the head of a 
piston-grading line in a 
constant-temperature room. 
Small needle rollers surround- 
ing the tool peen the surface 
of the bore to improve finish 
and size the hole. 
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cisionaire unit at the gaging station shown in 
Fig. 10. One man lifts a piston from the conveyor 
belt, visually inspects it for nicks and flaws, and 
then positions it in the gaging fixture. A second 
man operates the gage and notes the readings. 
Checks are made for pin-bore size, skirt diameter, 
and skirt taper. The second man also marks the 
piston according to which of three pin-bore size 
groups and eight skirt-diameter groups it hap- 
pens to fall into. Group codes are marked on the 
dome with layout fluid. This being done, they are 
returned to the belt for delivery to roller type 
storage racks where they are laid away according 
to skirt size. 

In a separate line within a constant-tempera- 
ture room at another location, wrist-pins are also 
gaged, marked with the same grading code as 
were the piston bores, then stored. This line is 
linked with the engine assembly area by a Tel 
Autograph system, and by means of it workers on 
the line are kept informed of the piston grades in 
greatest demand. According to demand as noted 
on the Tel Autograph receiver, pistons of the skirt 
grades most needed are pulled from the storage 
rack. Likewise, according to the pin-bore grades 
marked on each of these parts, wrist-pins of the 
proper size grades are hand-fitted to them. 

One of the last assembly operations performed 
on the pistons—excluding the addition of com- 
pression and oil-control rings and final assembly 
in the engine proper—is the joining of piston, 
wrist-pin, and connecting-rod. In the Falcon en- 
gine the pin is sweated into the connecting-rod 
but is free to pivot in the pin bores. 

Connecting-rod ends are brought to a tempera- 
ture of 450 degrees F. on the Tocco induction- 
heating unit shown in the foreground in Fig. 11. 
They are placed at the left-hand end of a moving 


Fig. 11. Assembly of connect- 
ing-rods, wrist-pins, and pis- 
tons. The small end of the 
connecting-rod is induction- 
heated to 450 degrees F. 
(foreground), then joined with 
a room-temperature pin and 
piston on a small hydraulic 
press (background). 
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Fig. 10. Further down the line, but still in the constant- 
temperature room, pistons are air-gaged for pin-bore 
size and skirt diameter and taper. They are marked 
with grading codes for pin-bore size and skirt diameter. 


chain carrier, and by the time they reach the 
right-hand end they are at proper heat. Assembly 
with the wrist-pin and piston (which are at room 
temperature ) is done on the Denison Multipress 
in the background. 

After the assemblies have cooled they undergo 
100 per cent inspection on a second Denison 
Multipress. A load of 1800 psi is applied to one 
end of the pins (the other end being free) to 
check for looseness. If any movement occurs be- 
tween the pin and the connecting-rod, a red 
warning light flashes on and the assembly is 
pulled from the line for possible reworking. 





Heavy-Gage Stampings 
Produced in Fully 
Mechanized Setups 


Blanks are loaded automatically 
and practically all unloading of 
stampings is accomplished by 
air-operated swinging-arm or 
horizontal extractors. Belts or 
walking-beam conveyors carry 
the stampings from press to press 


HERBERT CHASE 


PRODUCTION of bumper parts for passenger 
cars and trucks at the Chevrolet Spring & Bumper 
Plant, Livonia, Mich., involves the use of equip- 
ment that ranks high among the major installa- 
tions for this type of work in the automotive in- 
dustry. As most of the parts are quite large and 
made of heavy-gage steel, high-capacity presses 
are needed for blanking, drawing, trimming, 
piercing, and flanging operations. Mechanized 
handling is applied extensively in the interest of 
economy. 

Each of the major parts, or pair of parts, is 
produced on its own production line. One line of 
presses produces the front bumper bar in the suc- 
cessive stages shown in Fig. 1, observing from 
right to left. The blank is 0.120 inch thick, is pre- 
polished on one side, phosphate-treated, and dry- 
lubricated. This pre-treatment helps to avoid 
scratches in handling. Also, it is not necessary to 
lubricate the dies and, therefore, cleaning of the 
bumper parts before plating is considerably sim- 
plified. The pre-polishing and reduced scratching 
minimize wheel polishing of the finished parts. 

Loading of the first press of each production 
line is accomplished mechanically. Stacks of 
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blanks are set below a mechanized loader, which 
includes a carriage having vacuum lifting cups. 
These cups are lowered to pick up the top sheet 
from the stack and are then elevated to a point 
where the ends of the sheet come into line with 
the compressed-air jets. If more than one blank 
should be picked up at a time, the jets of air will 
separate the blanks so that double loading of the 
press is prevented, the lower sheet dropping 
back on the stack. 

When the loaded carriage is advanced in time 
with the press cycle, the blank is dropped on 
rollers that carry it into place on the die of a 
2500-ton, double-acting draw press. Verson 
presses are installed exclusively in the lines to be 
described. The blank advances to a stop which lo- 
cates it lengthwise. It is positioned sideways by 
guides. In the meantime, the loading carriage 
returns to its starting position to pick up the next 
blank. This drawing press makes six working 
strokes a minute. 

The die is of a double design and forms two 
pieces from each blank. When the die opens at 
the end of the operation, Sahlin Iron Hands 
equipped with gripper jaws on swinging arms, as 
seen in Fig. 2, move in and pull the double work- 
piece out of the die. These hands turn the drawn 
parts over and release them on a conveyor belt 
that carries the parts to the next press. The opera- 
tor of that machine flips each stamping on rollers, 
from which it is picked up by a walking-beam 
type of loader. This loader moves each piece into 
the die of an 800-ton press that performs the 


Fig. 1. (Opposite page) 

Successive stages in the 

production of Chevrolet 

front bumper bars from 

flat sheets such as seen 
at the right. 


Fig. 2. (Right) Swinging 
type Sahlin Iron Hands 
such as here illustrated 
are employed on a num- 
ber of presses for re- 
moving the stampings 
from the dies. 
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trimming operation. The press is tripped to start 
the operation, the movement of the loader being 
synchronized with the press motions. 

A walking-beam conveyor, Fig. 3, transfers 
the trimmed parts to a 700-ton press where 
dies cam-form the ends of the double stamping 
and shear it into right- and left-hand parts. The 
parts are unloaded by a walking beam and placed 
on diverging belt conveyors that feed the parts to 
two 700-ton presses for reflanging operations. 

The presses are hand-loaded but removal of the 
stampings from the dies is accomplished by 
Sahlin unloaders of the type seen in Fig. 4, the 
extractor jaws of which move in a horizontal path 
instead of swinging in an arc. With this horizontal 
type of work unloader, somewhat closer press 
space is possible than with the swinging type. 
Die clearance can be more restricted and less 
lifting distance is required. The extractors need 
only one gripper and require little space. Their 
over-all lengths exceed the 49-inch stroke by only 
18 inches. The stampings drop on belt conveyors 
which advance them to two 400-ton presses 
whose dies are also loaded by hand. 

On these presses five holes are pierced in the 
bottom face and side walls, after which a hori- 
zontal extractor removes the stamping and places 
it on a belt conveyor for transfer to another 400- 
ton press. Here, dies trim a 36-inch-long edge and 
cam-pierce several holes. Horizontal extractors 
again unload the work from the dies and place 


the stampings on belts for delivery to the final 
presses of the line. 





Fig. 3. (Right) Walking-beam 

type of conveyor which ad- 

vances bumper stampings 

into a press that shears each 

stamping into right- and left- 
hand parts. 


Fig. 4. (Left) On some 
presses a Sahlin tron 
Hand that moves back 
and forth in a horizon- 
tal path removes work- 

pieces from the dies. 





Fig. 5. (Right) Another press 
operation in which an Iron 
Hand moves horizontally in a 
straight line and also in an 
angular path for removing a 
bumper part from the dies. 
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These 150-ton presses are of the gap type. They 
are hand loaded, but are unloaded by a hori- 
zontal extractor, which is unusual in gap press 
setups. The extractors of these presses are op- 
erated not only with the usual reciprocating mo- 
tion, but with an angular movement also. The 
angular movement serves to bring the part toward 
the front of the press after which the recipro- 
cating motion shifts the part to one side. Then 
the jaws open, permitting the part to drop, as seen 
in Fig. 5. The part is deflected to a belt conveyor. 

Production of rear center bars for passenger 
car bumpers, shown in successive stages in Fig. 6, 
follows a somewhat similar procedure to the front 
bumper bars. Again a suction-cup blank-holder 
is provided for the drawing press, which is of 
1950 tons capacity. This press is unloaded by a 
double-jaw Iron Hand, shown in Fig. 7, the part 
being dropped on a conveyor. A trimming opera- 
tion follows, which is performed by a 400-ton 
press equipped with a cam die that shears the 
ends of the part at angles of 45 degrees. Unload- 
ing of the work to a belt conveyor is accomplished 
by a swinging type of Iron Hand. 


Fig. 6. (Above) Rear center 

bars for Chevrolet bumpers 

are produced in successive op- 

erations as here shown from 

a flat blank such as seen at 
the right. 


Fig. 7. (Right) Two-jaw Iron 
Hand which removes the dou- 
ble rear center bar from the 
drawing press, which is the 
first press of production line. 
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A second 400-ton press is hand loaded for 
flanging the ends of the part and cutting the 
stampings across the center so that there are two 
stampings to be unloaded. This is accomplished 
by means of a swinging Iron Hand equipped with 
two jaws, one for each stamping. Conveyor belts 
carry the bumper halves to a third 400-ton press. 

The die in this press flanges a long edge of the 
part, after which the piece is withdrawn from the 
die by a swinging Iron Hand. This press runs at 
twice the speed of the previous machines as it 
must handle twice as many pieces in the same 
time. Again the stampings are released to a belt 
conveyor, which carries them to the final press of 
the line. Here a cam die pierces both ends of the 
stamping. An Iron Hand releases the part to a 
belt for delivery to the plating department. 

Presses in the first portion of both lines here 
described operate at about the same rate so that 
work pile-ups between presses are avoided. After 
the stampings are cut into two parts, lighter 
presses are used and operated at higher speeds. 
The mechanical unloading provisions help to 
keep the presses in step with each other. 





ra. ae wer Machining of 


. Aluminum Cylinder Heads 


for Compact-Car Engines 


Increased use of die-cast aluminum automotive parts has introduced 
interesting problems in the design of production machine tools. Here 


are details on the design of a transfer machine for aluminum cylinder 
heads used on one of the new compact-car engines 


AN OUTSTANDING feature 
of one of America’s new com- 
pact cars is an air-cooled, six- 
cylinder, horizontally opposed 
rear engine made largely of 
aluminum. Wide application of 
die-cast aluminum parts in this 
engine, as well as in other auto- 
motive components, has pre- 
sented some interesting prob- 
lems in the design of produc- 
tion machine tools. 

For an industry so used to 
making parts from steel or cast 
iron, the machining of alumi- 
num requires an entirely new 
concept. For example, while 
lighter machines can be used 
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for aluminum parts, full ad- 
vantage should be taken of the 
greater machinability of alumi- 
num. As a result of the im- 
proved cutting qualities of 
aluminum, production machines 
should still be designed “heavy” 
to permit high spindle speeds 
and feed rates, as well as deep 
cuts. Also, the more rapid ma- 
chining possible makes it neces- 
sary to give special attention to 
the problem of chip disposal. 
The longer tool life obtainable 
in machining aluminum results 
in fewer tool changes. 

Three views of the cylinder 
head for the air-cooled, six-cyl- 


inder, horizontally opposed en- 
gine are presented in Fig. 1. As 
can be seen, die-casting repro- 
duces fine details and provides 
a good finish on many surfaces. 
This reduces the amount of ma- 
chining required, and shorter 
transfer machines with fewer 
stations can be used. Also, it is 
possible to maintain closer tol- 
erances with greater ease and 
consistency when machining 
such aluminum die-castings. 
Die-casting permits the use 
of thinner internal walls in the 
cylinder head. This, together 
with the fine details and the 
lower inherent rigidity of the 
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aluminum alloy, puts added 
emphasis on the need for proper 
fixturing to avoid distortion due 
to clamping pressure. In addi- 
tion to providing adequate 
clamping without distortion of 
the part, the fixtures must per- 
mit free access by, and to, the 
cutting tools. 

Many of the holes that had to 
be drilled from the solid in pre- 
vious designs of cylinder heads 
are now produced by coring 
during casting. However, care 
must be taken to see that these 
holes have actually been pro- 
duced, and that they are ac- 
curate with regard to size and 
location. Some of the holes are 
only cored part way through 
the castings because of their 
depth in relation to their diam- 
eter, but even this reduces the 
amount of material that has to 
be removed by the cutting 
tools. 

Smaller over-all dimensions 
of the die-cast, aluminum cyl- 
inder head make it possible to 
decrease the length of the trans- 
fer machine required, since the 
indexing distance between suc- 
cessive stations is shorter. How- 
ever, adequate room must be 
allowed between the stations to 
facilitate changing the tools 
and performing necessary miin- 
tenance operations. 

Although it would have been 
possible to use newly designed, 
special machining heads and 
feeding units (or lighter, stand- 
ard ones) it was decided to use 
standard, heavy-duty compo- 
nents. This makes it possible to 
use the interchangeable heads 
and units at some future retool- 
ing date for machining mate- 
rials other than aluminum— 
such as cast iron or steel. 

Machining from all four sides 
of the die-cast, aluminum cyl- 


Fig. 1. Die-cast, aluminum cylinder 

head for air-cooled, six-cylinder, 

horizontally opposed engines used 
in a new compact car. 
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inder heads is performed on the 
Buhr Economatic seen in the 
heading illustration. This in- 
line transfer machine is 36 feet 
long and includes seventeen 
working and idle stations. Cast- 
ings are manually loaded at the 
first station, Fig. 2, and two 
push-buttons are pressed simul- 
taneously to start the com- 
pletely automatic cycle. A 
notch in the guard (seen im- 


mediately above the cylinder 
head) insures correct orienta- 
tion of the work-piece as it is 
placed on the first station lo- 
cators. 

Cylinder heads are indexed 
lengthwise through the first 
thirteen stations by a conven- 
tional, rotating type transfer 
bar having pusher fingers. At 
Station 14, Fig. 3, the heads are 
rotated through an angle of 90 








Fig. 2. (Right) Loading end of 
the transfer machine shown 
in heading illustration. Cast- 
ings must be loaded correctly 
to clear notch in guard. 


Fig. 3. (Below) Turntable ar- 

rangement at fourteenth sta- 

tion rotates heads 90 degrees 

so that subsequent operations 

can be performed on other 
two sides. 


degrees, and deposited on a walking-beam-type 
transfer unit for indexing through the remaining 
three stations. The indexing distance in the first 
section of the transfer machine is 24 inches, and 
in the final section, 16 inches. 

At all machining stations, coolant is applied in 
sufficient quantity to wash away the fine alumi- 
num chips before they have a chance to adhere 
to the machine surfaces. Also, coolant guards are 
designed into the machine for maximum protec- 
tion of the operating personnel. 

The die-cast, aluminum cylinder heads are lo- 
cated and supported from the bottom and 
clamped from the top at each station. This ar- 
rangement prevents the cutting tools from 
interfering with the locating and clamping mem- 
bers and provides access for easy tool changing 
and maintenance. The fixtures were designed to 
distribute the clamping pressure over as much 
area as possible—using the sturdy wall sections 
of the castings whenever practical—to prevent 
distortion. 

All of the tools used on this machine are de- 
signed specifically for cutting aluminum at the 
recommended speeds and feeds. Major differ- 
ences between these tools and those used to ma- 
chine cast iron are the “fast spirals” and the highly 
polished flutes used on the twist drills—such as 
those seen in Fig. 3. 


Because of the possibility of dropped or broken 
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cores in die-casting the heads, 


drills are fed 


through most of the cored holes to insure that 
they have been produced. This “drilling of air” 


is justified because the cycle time of the transfer 
machine is not lengthened, and the need for 100 
per cent inspection of the parts before finishing 
or tapping is eliminated. Tool wear and mainte- 


Fig. 4. (Above) Time- 
cycle diagram show- 
ing sequence of func- 
tions performed in 
both the first and sec- 
ond sections of the 
transfer machine. The 
figures show time in 
seconds. 


Fig. 5. (Right) Main 

console of machine is 

shown at left. Auxil- 

iary console at right is 

used for manual op- 

eration and in setting 
up the machine. 
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nance at such stations are, of course, negligible. 
In some locations on the cylinder head, the de- 
sign of the casting die precludes core troubles. 
This is usually the case with large, noncritical 
holes such as the exhaust ports. On these holes 
only rough- and finish-reaming are required, 
prior drilling being unnecessary. 





Fig. 6. At the unloading end of the machine fin- 
ished heads are transferred onto a conveyor that 
carries them to the next operation. 


Control of the transfer machine is simple. Elec- 
tromechanical units are used throughout, with 
power for the machine movements supplied hy- 
dranlically. The controls for the two sections of 
the machines are integrated so that the continu- 
ous flow of the work-pieces is not interrupted. As 
soon as the transfer bar in the first section of the 
machine has been advanced and fully returned, 
the locators and clamps in the second section re- 
tract. Then the walking beam rises, advances, 
lowers, and returns. With the beam advanced and 
lowered, the locators and clamps engage the 
cylinder heads. While the beam returns, the ma- 
chining units are rapidly advanced and start to 
feed. The sequence of functions is given in the 
time-cycle diagram, Fig. 4. 

All machine movements during the automatic 
cycle can be monitored by watching lights on 
the operator's console, seen at the left in Fig. 5. 
During manual operation, as well as while setting 
up the machine, all movements can be controlled 
from the console or individually at each station. 
An auxiliary console, shown at the right, is pro- 
vided at Station 1 for manual operation and is a 
duplicate of the main push-button console. This 
arrangement saves considerable time during 
setup by eliminating the need for the setup man 
to walk to and from the crossover in order to 


operate the manual-control buttons at the main 
console of the machine. 

Finished cylinder heads are transferred out of 
the machine onto a conveyor, as seen in Fig. 6. 


A small flow switch (lower right) will automat- 
ically stop the machine if parts back up to the 
unloading position on the conveyor. 





This plant technician is studying a 
problem presented by an automated 
“teaching machine” developed by the 
Western Design Division of U. S. In- 
dustries, Inc. Called the “Tutor,” this 
machine can be readily adapted to in- 
dustrial training programs. It not only 
automatically advances the student ac- 
cording to his ability to learn, but also 
indicates his progress. In operation, the 
student views a microfilm or motion 
picture image of the subject material, 
which is given in multiple-choice prob- 
lem form, and pushes a button indicat- 
ing his answer. The machine then cor- 
rects him if he is wrong and expands on 
the material, or advances him to the 
next subject if he is correct. A tape re- 
cords the sequence of images viewed 
and the time spent in viewing each one. 
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Talking With 


Sales Managers 


By BERNARD LESTER 


Management Consulting Engineer 


Explore Your Order-Handling Methods 


FILLING ORDERS is as important as getting 
them, but at first sight it is a homely task. While 
making the sale, attractive images of the equip- 
ment in operation are created in the customer's 
mind. These images only become real for him 
through a series of uninterrupted routine steps 
that lead to completion of the order. We too often 
forget that top performance in completing orders 
is not only the best tool a sales engineer can have, 
but the best way to reduce selling expense. 

Mediocre order service may do us harm with- 
out our being aware of it. Sales managers have 
found that customers seldom openly complain of 
ordinary or even indifferent performance. They 
are inclined to drift away silently and buy else- 
where. When one does not receive specific com- 
plaints, it is so easy to conclude that all is well. 
That is why any shortcoming of your order-han- 
dling group may be lying in ambush, with possi- 
bilities for future harm. 

Last fall a few complaining “knocks” aroused 
the suspicion of one sales manager that his order 
service engine was not hitting on all cylinders. 
He felt sure his sales engineers were alert to get- 
ting orders from new customers. He had concen- 
trated on this with fine results. But now, his 
order-handling methods must come under the 
microscope. 

The first job was to get the facts. He got some 
surprising jolts. The statistical records of per- 
formance were misleading. For instance, although 
96 per cent of the number of orders were shipped 
on time, those delayed were usually for the largest 
and more complicated tailor-made machines. 
Then he found that any order shipped within two 
days of promised date was listed “on time,” and 
delays in the shipment of renewal parts to be 
shipped with the machine were ignored. 

First of all, to get customer opinion he sought 
the experience of fifty customers. Praise was gen- 
erally lacking, and the following criticisms 
cropped up here and there: 
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. Late delivery. 
2. Errors in shipping notices. 
. Errors in billing. 
. Delay in investigating claims. 
. Delay in issuing credits. 

But the most pointed complaint was that cus- 
tomers were not kept informed as to the progress 
of their orders. To be advised of delay on the 
promised shipping date, or even later, was par- 
ticularly annoying. One customer stated: “We 
can forgive a late delivery now and then, but not 
when it occurs without warning.” 

The system of handling orders in all phases 
was investigated. The head of the order-handling 
division was encouraged to lift his sights by visit- 
ing customers, other machinery builders, and 
commercial firms. He was urged to get the advice 
of office-equipment suppliers and experts. 

The most important job was to set up new and 
higher standards for order service. Salesmen build 
customer relationships, but total success depends 
upon filling orders correctly and in a way that 
will suit the customer best. 

The next job was to introduce a fresh slant to 
order handling as a facet of marketing. Since or- 
ders are what factories live on, their correct com- 
pletion is a necessary principle to live by. With 
this concept, order performance is a job which 
can have lots of drama. It is creative, like weav- 
ing a tapestry. Getting the sold machine to work 
is surely as urgent as getting a permit to supply 
it. The job of fulfillment concerns all the main 
corporate personnel. This selling of “order han- 
dling” within the organization is a vital task. 

By a brief participation in order-handling ac- 
tivities, inspiration was given not only to those 
who usually handled them, but to all others con- 
cerned with order-filling performance. Correct 
order handling is now an important part of the 
sales program. “This, more than anything else, is 
going to make 1960 a good year for us,” this sales 
manager concluded. 
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TOOL ENGINEERING 


Tools and fixtures of unusual design 
and time- and labor-saving methods 
that have been found useful by men 
engaged in tool design and shop work 


Fixture Faceplate Transferred with Work 
from Machine to Machine 


Jose C. SopkowI1aKk, Jackson, Mich. 


Where different machines perform a series of 
operations that have to be held in close relation- 
ship to each other, a system of universal two-part 
fixtures can be used to advantage. One of the fix- 
tures appears in Fig. 1. 

The two main parts consist of base A and face- 
plate B. To receive the faceplate, the vertical sec- 
tion of the base has a tapered hole. A short plug 
C on the faceplate proper has a reduced diameter 
corresponding to the tapered hole (3 1/2 inches 
per foot). Fig. 2 shows the base and faceplate 
assembled. Keeper plate D fits over threaded stud 
E, so that when nut F is tightened, the faceplate 
is drawn firmly to the base. Spring-loaded pins G 
keep washer H against the nut at all times, mak- 
ing it easy to position the keeper plate over the 
stud. 

Pin J, Fig. 1, retained in the vertical section of 


the base, engages a hole of corresponding diam- 
eter in the faceplate, to provide the proper radial 
location for the latter member. Instead of a single 
hole in the faceplate, several may be provided 
should indexing be required. For example, the 
three bosses of the work-piece fastened to the 
faceplate in Fig. 3 have to be drilled. The back 
of the faceplate contains three holes at appropri- 
ate points. The faceplate is indexed in the base 
for drilling each boss. Also a bushing plate is 
added to the top of the faceplate to guide the 
drill. 

A separate base is provided for, and attached 
to, the table of each machine involved in the re- 
quired series of operations. The size and taper of 
the hole in the vertical section of these bases are, 
of course, identical. Likewise, a sufficient num- 
ber of faceplates are provided, so that each work- 


Fig. 1. (Left) The two main parts of the fixture system are a base (A) for each machine 

in the series of operations and a faceplate (B) for each work-piece being processed. 

Fig. 2. (Right) A slight rotation of nut (F) tightens or loosens keeper plate (D). Joining 
surfaces of base and faceplate are a fast taper, so can be readily disengaged. 


MACHINERY, December, 1959 





Fig. 3. (Left) The three bosses of this work-piece are aligned with the drill bushing by 

indexing the faceplate. Pin in vertical section of base engages holes in back of faceplate. 

Fig. 4. (Right) This base, used on a lathe, has a U-shape for added rigidity. Faceplate is 
indexed four times to complete the ‘‘clover leaf.” 


piece being processed can remain fastened to the 
same faceplate without being disturbed for the 
entire series of operations. 

For lathe work, the base design can be modi- 


fied to gain rigidity, as in Fig. 4. In the example 
shown, the fixture is offset from the center line of 
the machine to bore a “clover leaf” pattern in a 
work-piece. 


Simple Wire-Straightening Device 


Dov Jisraewt, Haifa, Israel 


A lathe attachment designed to straighten 
coiled wire or lengths of wire that have been cut 
to length is here shown. One shank end of the 
device is mounted in the lathe chuck and the 
other shank end is supported in a steadyrest. The 
wire is threaded through the hollow headstock 
spindle and then through holes A, B, and C of 
the attachment. 

By running the lathe at a minimum speed of 


Lathe attachment used for straight- 
ening wire from coils as well as 
cut-off lengths of wire. 
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1400 rpm and pulling on the wire with a pair 
of pliers, clean straight wire will be drawn from 
hole C. About 1500 feet of wire can be straight- 
ened per hour. Distance X, the amount that hole 
B is offset from the center line of holes A and C, 
must be adjusted for differences in the hardness 
and diameter of wire. The attachment has been 
used for wire up to 3/16 inch diameter but larger 
diameters can be handled. 





Foreign Competition Cited by 
Machine Tool Distributors 


EUROPEAN machine tool in- 
dustry was compared with its 
American counterpart by J. O. 
Ellison, president of the Ameri- 
can Machine Tool Distributors’ 
Association, in an address given 
before the Association’s Thirty- 
Fifth Annual Meeting at the 
Statler-Hilton Hotel in St. 
Louis, Mo., on October 26. 
Points brought out stemmed not 
solely from a study of the effects 
of European machine tool sales 
in this country, but also dealt 
with “the progress being made 
there and how their industry in 
total compares with our own in 
world opinion.” 

Referring to his recent trip to 
Europe, Mr. Ellison said that 
many of the important plants in Holland, Ger- 
many, and England “are running at, or near, ca- 
pacity. Not only is their business coming from 
free Europe, but some of the really important 
orders are now, and have been for several years, 
coming from Russia and Red China.” 

He went on to say “one of the better-known 
builders in Germany, who has often been de- 
scribed as one of the big threats to the American 
market in general-purpose machine tools, is . . . 
so busy making special machinery that he could 
not be a factor in America if he shipped every 


J. Russell Clark, newly elected 
president of American Machine 
Tool Distributors’ Association. 


general-purpose machine tool 
he is now building to this coun- 
try. You cannot help but won- 
der, however, what would hap- 
pen if that plant and others like 
it were to suddenly get caught 
up on their Iron Curtain busi- 
ness and really unleash their 
total capacity in pursuit of our 
market for general-purpose ma- 
chine tools.” 

On the subject of precision 
manufacturing techniques so 
often credited to European 
builders, Mr. Ellison felt that 
this was a myth. He stated that, 
while touring various plants, he 
“did not see any instances of 
ultra-precision or radical de- 
partures from the techniques 
used here in America. . . . They go at close-limit 
work on pretty much the same types of machine 
tools and in somewhat the same way, except 
that they do not use the efficient material-han- 
dling equipment or operator conveniences to pro- 
tect the work as it flows through the shop.” 

In summarizing his first impressions of the Eu- 
ropean machine tool industry, Mr. Ellison re- 
marked “we who are distributors should not, at 
this time, concern ourselves solely with the sub- 
ject of how many European machine tools are 
sold in our domestic market or with the right or 


*, 


Other new officers of the AMTDA are (left to right) George E. Merryweather, first vice- 
president; |. B. Rabel, second vice-president; and C. D. Day, secretary-treasurer. 
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wrong of who sells them. I think we should be 
much more concerned with the underlying rea- 
sons why our machine tool industry is operating 
at a mere fraction of its capacity when our Eu- 
ropean contemporaries are enjoying a virtual 
boom. The causes must be of complex origin and 

. any solution that is found must, of necessity, 


be based upon an increased demand for ma- 
chine tools in America. It appears that if the 
current level of demand in America is not soon 
stepped up substantially, and maintained at more 
than double the 1959 level, we shall have to be- 
come accustomed to being internationally a third 
rate builder and user of machine tools.” 


“Flame Ceramics” Produces Temperature-Resistant Coating 


Exclusive patent rights to the “flame ceramics” 
process are lodged in the Continental Coatings 
Corporation, Cleveland, Ohio. Developed by the 
Armour Research Foundation, the process has 
found important applications in the diesel-, jet-, 
and ramjet-engine fields and in the making of 
silicon steel. 

The process is described as follows in the 
United States Patent Office Gazette of September 
15, 1959. “The method of applying an adherent 
refractory coating to a surface comprises injecting 
solid crystalline particles of an oxygen-containing 
material (refractory at 1200 degrees C.) into a 
gaseous stream being fed into a continuous flame- 
generating device, maintaining the flame tem- 
perature and residence time of said particles in 


said flame at a value to heat the particles to sinter- 
ing temperature in the flame, and impinging the 
hot particles on the surface to form a crystalline 
deposit of the resulting sintered particles as an 
adherent coating on said surface.” 

While the technique of flame-spraying has 
been applied in the past to metals and in some 
instances to ceramic materials, such as refractory 
oxides, it is claimed that the latter have not al- 
ways proved successful for various reasons. In 
many instances, an undesirable, glassy, amor- 
phous coating has been deposited. The improved 
results obtained by the flame ceramics process 
are believed due, at least in part, to the recogni- 
tion that the coating should retain its crystalline 
nature and be sintered rather than fused. 
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MIDWESTERN MECCA—Scale model of 
the Detroit Convention Exhibit Hall 
and Arena, scheduled for completion 
next fall. Fronting on the Detroit 
River, the $54,000,000 project covers 
17 acres of land area and will provide 
51 acres of usable floor space—the 
largest single building of its kind in 
the world. Meanwhile, deep in the 
basement, electricians are installing 
BullDog Electric's new XL Bustribution 
duct system, shown below. Take-offs 
at any point on the ducts will provide 
power for lighting exhibits and run- 
ning heavy-duty machinery. 
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LATEST DEVELOPMENTS 


Machine tools, unit mechanisms, machine parts, and 


Electrolytic Cavity-Sinking Machine 


The Anocut Engineering Co., 
Chicago, Ill., has introduced both 
a new process and equipment de- 
veloped to speed up machining 
operations on the exotic high- 
strength metals now being used in 
missiles and jet engines. This proc- 
ess, under development for four 
years, utilizes the electrochemical 
action of an electroplating bath 
operating in reverse. Where elec- 
troplating adds material, the new 
equipment takes it off. The re- 


moval process is highly localized 
and concentrated. Thus, where a 
plating bath requires several 
hours to apply a metal coating of 
paper thickness, the new process 
can remove metal to a depth of 
1/3 inch over a_postage-stamp 
area in one minute. A_ highly 
polished surface finish is imparted 
to the work and its accuracy is 
comparable with that obtained by 
ordinary drilling and cutting. 

The Anocut electrolvtic cavity- 


sinking machine shown in Fig. 1 
makes it possible to drill holes or 
sink cavities of any shape into 
metals which can scarcely be cut 
by ordinary metalworking tools. 
For example, in a test demonstra- 
tion, efforts to drill a certain piece 
of metal with an ordinary drill 
produced only a shining spot after 
five minutes. The electrolytic cav- 
ity-sinking machine penetrated the 
same material at a rate of more 
than 1/4 inch per minute. It 


Fig. 1. Anocut electrolytic cavity-sinking machine with work space at right and drive-head at left 
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IN SHOP EQUIPMENT 











material-handling appliances recently introduced 


Edited by FREEMAN C. DusTon 


hexagonal hole produced with the 
tool (electrode) breaking through 
the side. The straight sides of the 
hole where it breaks through indi- 
cate freedom from tool erosion. 
The conical tip at the bottom of 
the cavity may be eliminated from 
this very tough, high-temperature 
alloy part if necessary. Multiple- 
tool electrodes mounted in a single 
holder as shown at the right, Fig. 4, 
can be used to produce a number 
of cavities simultaneously without 
reducing the penetration rate. 

The Anocut equipment differs 
from electrodischarge machines 
which have been widely and 
successfully used in toolroom appli- 
cations not only in principle of oper- 
ation but also in the following re- 
spects—the metal-removal rates are 
many times higher; intense metal 
removal may be concentrated in 
small areas with high penetration 
rates; and there is no electrode 
wear. The nonrotating electrode is 
Fig. 2. Work-piece mounted in vise on the work-table of machine shown in simply plunged linearly into the 

Fig. 1, with the electrode in place on the face of the drive-ram work material without rotation. 


makes no difference whether the 
hole to be formed is round or 
square or any other shape, there is 
no wear on the tool, which con- 
sists simply of an electrode of the 
same shape as the cavity or hole 
to be produced. 

The integrally formed turbine 
blades for use in rocket motors and 
small gas turbines, shown in the 
upper view, Fig. 3, are formed in 
a single operation on the new ma- 
chine. These blades of Udimet 500 
have a smooth and shiny surface. 
The lower view, Fig. 3, shows the 
results of test cuts made in zir- 
conium-alloy material. The six 
round holes in the lower right cor- 
ner of this piece, when measured 
to determine repetitive accuracy, 
showed a maximum dimensional 
variation of only 0.0005 inch. 

A test specimen of Udimet 700 
shown at the left, Fig. 4, has a 


Fig. 3. (Top) Turbine blades for rocket motors and small gas turbines integrally 

formed in Udimet 500 material by Anocut electrolytic cavity-sinking ma- 

chine. (Bottom) Test strip of zirconium alloy with holes cut to size within 
close limits by the machine illustrated in Fig. 1 


MACHINERY, December, 1959 183 





These characteristics adapt the 
new equipment primarily for pro- 
duction applications as  distin- 
guished from toolroom use. 

In the electrolytic metal-re- 
moval process, material is removed 
from the work-piece by passing a 
direct current continuously through 
a harmless water-base electrolyte 
solution between the work-piece 
(+) and the electrode (—). This 
removal process does not involve 
high temperatures, and there is no 
metallurgical damage to the work 
from heat. There are no sparks or 
arcs as in the electrodischarge 
process. 

The rate of metal removal de- 
pends on the capacity of the power 
unit used and ranges from 0.030 
cubic inch per minute with the 
Model 300 (ampere) power-supply 
unit to 0.300 cubic inch per 
minute with the Model 3000 unit. 
Power-supply units now in regular 
production include capacities of 
300, 600, 1000, 1500, and 3000 am- 
peres. Larger-capacity units with 
proportionately larger removal ca- 
pacities can be made to order. 
Linear penetration rates range 
from 0.001 to 0.005 inch per second 
depending upon the type of work 
material, the electrode configura- 
tion, etc. 

Finish varies with the work ma- 
terial. On most materials, it is easy 
to obtain a finish better than 30 to 
40 micro-inches and on many mate- 
rials, particularly the superalloy 
materials, the finish will be better 
than 20 micro-inches. The opti- 
mum finish is obtained at maximum 
removal rates, so that ordinarily 
only one operation is performed 
to make a finished piece. 

Accuracy and _ reproducibility 
depend upon the kind of work 
involved. Under optimum condi- 
tions, accuracy within limits of bet- 
ter than 0.0005 inch has been ob- 
tained. Normally expected accu- 
racy is 0.001 to 0.002 inch. The 
smallest-size holes and slots rec- 
ommended for production applica- 
tions should be not smaller than 
0.050 inch in diameter or slot 
width. Internal-radius dimensions 
cannot be guaranteed to less than 
0.010 inch. 

During the development period 
of this new process, particular at- 
tention has been given to straight- 
wall cavities (both through holes 
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Fig. 4. (Left) Very tough high-temperature Udimet 700 alloy test piece showing 


hexagonal hole breaking through side produced on machine shown in Fig. 1. 
Straight sides of hole indicate freedom from tool erosion. (Right) Multiple- 
tool electrodes in single header prcduce a number of cavities simultaneously 


and blind holes) on high-speed 
steels, high-tensile alloy steels, and 
superalloys of the kinds used in jet 
engines—Stellite 31, Rene 41, Udi- 
met 500, Incoloy, Stellite 25, Udi- 
met 700, etc. The process is not 
applicable to nonmetallic mate- 
rials. 

The Anocut Model HCS-59 is an 
electrolytic cavity sinker in which 
the driving motion of the electrode 
is in a horizontal direction. All the 
necessary mechanical equipment 
and all the equipment for supply- 
ing electrolyte is included. It does 
not, however, include an Anocut 
power-supply unit or a mist col- 
lector, which are to be procured 
separately. The essential elements 
include (1) a drive-head for ad- 
vancing the electrode into the 
work (see Fig. 2) and (2) an elec- 
trolyte-supply system including a 
tank, pump, and filter. 

A pressure pump, filter tank, and 
plumbing, all of stainless-steel con- 
struction, are provided for the elec- 
trolyte-supply system. Electrical 


controls for the pump, electrolyte 
heater, etc. are conveniently 
mounted on a master control panel. 

All of the components exposed 
to electrolyte are made either of 
stainless steel or chemical-resistant 
plastic. The housing for the work 
area is arranged for opening in 
front and on top and for partial 
opening in the rear so as to give 
full access for the mounting of 
work and electrodes. The work- 
table is provided with T-slots and 
locating keyways for mounting the 
work as shown in Fig. 2. An elec- 
tronic detector device automati- 
cally shuts off any further feed of 
the electrode and also the elec- 
trolytic current supply in the event 
of short circuiting between the 
electrode and the work. All push- 
button controls operate at 110- 
volt potential. These components 
are moisture-proof and comply in 
themselves and in their wiring 
with the standards of the National 
Machine Tool Builders Associa- 
tion. JIC compliance is optional. 
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The electrical supply is three- 
phase, sixty-cycle; 200-volt or 440- 
volt to be specified by user. 

The drive-head ram has a maxi- 
mum horizontal stroke (left to 
right) of 8 inches and front-to- 
back adjustment by graduated 
handwheel of 6 inches. The work- 
ing speed of the ram is infinitely 
variable from 0 to 0.750 inch 
per minute. Maximum high-speed 
movement of the ram for rapid 
traverse is 7.5 inches per minute. 
An 8-inch dial indicator shows the 
position of the ram at all times to 
0.001 inch. Limit switches are pro- 
vided for automatic shut-off at 
both ends of the ram stroke. A jog 
button provides for fine adjustment 
of ram position. An adjustable 


limit switch stops ram advance at 
any desired depth. A direct-read- 
ing tachometer facilitates speed 
adjustment. 

The work-table is 18 by 18 
inches. Usable interior dimensions 
of the enclosure are: height, 24 
inches; length (left to right), 41 
inches; and depth, 28 inches. The 
mounting plate for the electrode 
holder is 8 by 8 inches. Vertical 
adjustment of the work-table by 
graduated handwheel is 5 inches. 
The machine operates on 220 or 
440 volts, alternating current. 
Total electrical energy when oper- 
ating all components at full load 
is 10 kva. Net weight of the ma- 
chine is 5500 pounds. 
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“Centuramic” Centerless Grinder for Job Shop 


A centerless grinder for the job 
shop, designed specifically for 
short-run work, quick and easy 
change-over, and operator con- 
venience, has been brought out by 
the Cincinnati Milling Machine 
Co., Cincinnati, Ohio. This 210-6 
machine is one of Cincinnati’s 
completely new line of Centuramic 


centerless grinders. Furnished with 
a 10-hp motor, it handles work 
having outside diameters up to 3 
inches. It has a standard wheel 
width of 6 inches and provision for 
wheels up to 8 inches in width. 
Out-of-the-way location of cool- 
ant tank and hydraulic unit, in ad- 
dition to toe-room recess under the 


machine, allows the operator to 
stand close to the work for dead 
passing or work-blade adjustment. 
The regulating-wheel truing at- 
tachment is inclined 20 degrees to 
open the throat for easy access. 

Infeed adjustment wheels are 
available at both front and rear. 
All truing controls are conveniently 
located. The newly developed 
mist-control system creates a me- 
chanical draft which prevents cool- 
ant oil from spattering the opera- 
tor. The mist-collecting nozzle is 
automatically adjusted to compen- 
sate for wheel wear so that it con- 
stantly hugs the wheel. In addition 
to the 210-6 (which indicates No. 
2 machine, 10-hp, 6-inch standard 
wheel width) centerless grinder, 
the Centuramic line also includes 
the 220-S, a production machine 
that will accommodate special 
wheels up to 10 inches wide. This 
line also includes the 325-12, 
330-15, and 340-20 machines. The 
300 series machines offer the ad- 
ditional economy of wide-wheel 
grinding. 

All Centuramic grinders are 
fitted with Cincinnati's exclusive 
Filmatic spindle bearings which 
are self-adjusting for rough or fin- 


Fig. 1. (Left) Cincinnati 210-6 centerless grinding machine designed for job-shop work 
Fig. 2. (Right) Close-up of machine, Fig. 1, illustrating easy adjustment feature 
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ished cuts and assure long life. The 
regulating-wheel unit has a center- 
mounted chain drive which places 
the driving force squarely between 
the spindle bearings and applies 
this force in the same direction as 
the work force. This feature is said 
to greatly minimize “pinch-out” in 
interrupted through-feed work. 

Automatic grinding-wheel bal- 
ancing, available on all machines 
except the 340-20, permits perfect 
wheel balancing in seconds with 
the wheel in place on the machine. 
Regulating-wheel speed, infinitely 
variable between 11 and 300 rpm, 
is easily adjustable by means of a 
handwheel and is quickly read 
from a tachometer. 

For taper correction, a swivel- 
plate adjustment and clamp is con- 
veniently located at front of ma- 
chine. Corrective adjustment can 
be made without disturbing the 
alignment of work-blade, guides, 
and regulating wheel because the 
swivel plate is mounted on the 
machine bed and moves as a unit. 

Centuramic centerless grinders 
are equipped with power profile- 
grinding wheel truing for multiple- 
diameter or formed wheel work 
and power _ straight-regulating 
wheel truing. 
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Four-Way Machine for Processing Automotive 
Differential Carriers 


A line of special four-way ma- 
chines is announced by Snyder 
Corporation, Detroit, Mich. They 
perform either rough- or semifin- 
ish-boring operations in pinion and 
differential bearing surfaces of 
cast-iron automotive differential 
carriers. To process a part on the 
roughing machine seen in the illus- 
tration, the carrier is placed in a 
fixture in the center and clamped 
under hydraulic pressure. Then the 
machine cycle is initiated. 

All four Snyder standard ma- 
chining units feed boring-bars with 
carbide tools into the part. The 
pinior bore is rough-bored, coun- 
terbored, faced, and chamfered by 
two opposed boring-bars. A spe- 
cial cross-feed unit on one of the 
machining units enables one of the 
boring-bars to clear an interference 
point in the casting and then feed 
over to the correct bearing center- 
line location. Each of the two iden- 
tical differential bearing bores are 
rough-bored and chamfered by op- 
posed boring-bars having carbide 
tools. Production output of the 
roughing machine is ninety-seven 
pieces per hour at 100 per cent 
efficiency. 


To semifinish a rough-bored car- 
rier, another version of the same 
machine is utilized. This machine 
is identical to the one used for 
rough-boring in basic function and 
operation with two exceptions. 
After the part is clamped hydrauli- 
cally, the high clamping pressure 
is released and hydraulic-actuated 
wedges hold the part in position 
for the semifinish-boring opera- 
tion. This design reduces clamping 
pressures that might distort the 
part. A magnetic separator is in- 
cluded in the coolant system for 
this machine to assure that a high 
quality of surface finish is achieved. 
The production rate for the semi- 
finish-boring operation is also 
ninety-seven pieces per hour at 
100 per cent efficiency. 

The machine consists of a fabri- 
cated steel three-way base with a 
bolted-on wing base unit. Three of 
the machining units are Snyder 
standard way building-block types. 
The fourth is a semistandard unit 
that includes the cross-feed mecha- 
nism. The units for the differential 
bearing bores are each powered 
by a 3-hp motor. One of the pin- 
ion-bore units has a 5-hp motor 


Snyder special four-way machine that rough-bores, counterbores, faces, and chamfers 
three bearing surfaces on cast-iron automotive differential carriers 
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drive, while the other, a cross-feed 
unit, has a 7 1/2-hp motor. 
Hydraulic power for the hydrau- 
lically operated, electrically con- 
trolled machine is provided by a 


single motorized hydraulic pump, 
filter, and tank unit at the side. A 
push-button control station is pro- 
vided at the operator position. 


Circle Item 573 on postcard, page 225 


Continuous-Casting Machine for Producing 
Variety of Billets, Slabs, and Shapes 


The Loma Machine Mfg. Co., 
Inc., New York City, has announced 
a versatile, fully continuous casting 
machine of exceptionally high-pro- 
duction capacity. This equipment 
handles copper in all its various 
forms from phosphor-deoxidized 
and oxygen-free to fire-refined 
types. The basic design of the ma- 
chine also lends itself to the cast- 
ing of brasses, bronzes, aluminum, 


The equipment, Fig. 1, is usu- 
ally fed with liquid metal from ei- 
ther an arc or induction melting 
furnace followed by an induction 
holding furnace. The molten cop- 
per at a temperature of 2150 de- 
grees F. then flows through a spe- 
cial refractory-lined distributor 
equipped with down spouts ex- 
tending into the molds. The rate 
of flow of the metal through the 


on 


are of copper and are mounted at 
the top of the casting machine. 
The mold water jackets feature a 
special internal baffle design which 
greatly enhances their heat re- 
moval capacity. The cooling water 
initially flows through the mold 
jackets and then emerges from an 
adjustable slot at the mold bottom 
to impinge on the solidified metal 
surface in the form of a direct 
spray. The spray water is collected 
in a water box mounted below the 
molds and is recirculated. To pre- 
vent sticking of the cast copper to 
the mold and to assure a smooth 
metal surface, the entire mold as- 
sembly is oscillated by a recipro- 
cating gear. The vertical stroke is 
only a fraction of an inch, and the 
rate of vibration can be adjusted 


MOLD PLATFORM ~~" 7 


WATER BOX —_—— 


sLLETS —— 


PINCH ROLLS ——— 


CLAMPS — 


Fig. 1. (Left) Over-all view of Loma continuous-casting machine designed for the production of billets 
and slabs. Fig. 2. (Right) Diagram illustrating operation of Loma continuous-casting machine 


and magnesium alloys. The shapes 
produced include round piercing 
and extrusion billets, square wire 
bars, and rectangular slabs. The 
production capacity of the machine 
ranges from 3 tons per hour for 
double-strand casting of 3-inch- 
diameter billets to 10 tons per hour 
for single-strand casting of 5 1/2- 
by 33-inch slabs. 
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down spouts extending below the 
metal surface is controlled by the 
operator through the adjustment 
of needle valves. This “underpour- 
ing” method (see Fig. 2) assures a 
smooth, splash-free entry of clean 
metal into the mold cavity, thus 
eliminating internal porosity and 
inclusions in the cast material. 


The billet, bar, and slab molds 


up to several hundred cycles per 
minute by means of a variable- 
speed drive. 

The solidified metal strands 
are continuously withdrawn from 
the molds by a double set of 9- 
inch-diameter pinch rolls made of 
stainless steel. Proper clamping 
pressure is applied to the pinch 
rolls by opposed hydraulic cylin- 
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ders and, in addition, spring pres- 
sure is provided to hold the stock 
firmly in cases of power failure. 
The pinch rolls are driven through 
reduction gearing by a 5-hp direct- 
current motor to obtain infinitely 
variable casting speeds up to 60 
inches per minute. 

Immediately below the with- 
drawing rolls and mounted on a 
traveling carriage is the flying cir- 
cular cutoff saw. During cutoff, the 
descending castings are engaged 
by hydraulically operated clamps 
situated on both sides of the saw 
blade. The entire cycle of clamp- 
ing, carriage descent, saw advance, 
saw return, and carriage return is 
performed automatically. The cut 
billets or slabs are received in the 
discharge basket, which is tilted 
automatically by a pneumatic cyl- 
inder through an angle of 90 de- 
grees. Once the basket reaches its 
horizontal position, the castings 
are ejected onto a roller conveyor 
by air-cylinder action. Finally, an 


Fig. 1. “Hydrashift’” geared-head lathe with power dial speed shifting 
announced by Cincinnati Lathe & Tool Co. 


air-operated stamping device ap- 
plies an identification mark to 
one end of each casting. 
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Cincinnati “‘Hydrashift’”? Geared-Head Lathes 


A line of lathes with hydraulic 
spindle-speed selection has been 
announced by the Cincinnati 
Lathe & Tool Co., Cincinnati, Ohio. 


Termed the “Hydrashift,” these are 
the first geared-head lathes in the 
economy-priced class to have the 
dial-controlled, power speed-shift 


Fig. 2. Close-up of large easy-to-read dials on the face of headstock of 
Cincinnati “Hydrashift’’ lathe 


feature. To change spindle speeds, 
the operator simply rotates the dial 
on the front of the headstock to the 
desired revolution per minute posi- 
tion. Hydraulic power then does 
the shifting automatically. Selec- 
tion of any one of twelve spindle 
speeds is quickly accomplished by 
this new equipment. The conven- 
ient quick-change feed selection 
mechanism provides forty-eight 
threads and feeds. 

Designed to cut machine han- 
dling time to a minimum, the Hy- 
drashift lathes include other fea- 
tures developed to increase their 
production capacities. A new 
super-high-speed range is offered 
with a top speed of 3000 rpm. This 
provides surface speeds suited for 
the latest carbide, ceramic, and 
other recently developed tools. The 
new “quick-clamp” tailstock is se- 
cured in position by a single lever, 
allowing very rapid tailstock posi- 
tioning. Heavier compound-slides 
and _ cross-slides make possible 
heavier high-speed cuts. 

Large, easy-reading dials for 
slide adjustments afford fine accu- 
racy with greater operator speed 
and convenience. 

The new line of Hydrashift 
lathes includes 10-, 12 1/2-, 15-, 
and 18-inch swing sizes in a wide 
variety of bed lengths, and raised 
models for the 18-inch machine. 
The 15- and 18-inch sizes can also 
be equipped with Cincinnati Hy- 
draguide tracers. 
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Die-Head Reset Mechanism 
for Automatics 


A hydraulic mechanism designed 
to reset die-heads automatically 
during operation of 2AB single- 
spindle bar automatics is an- 
nounced by the Warner & Swasey 
Co., Cleveland, Ohio. Capable of 
handling die-heads up to a maxi- 
mum diameter of 7 1/2 inches, this 
mechanism eliminates time-con- 
suming manual resetting, and ac- 
cording to Warner & Swasey, is 
preferable to mechanical die-head 
reset devices with their associated 
tool clearance and setup problems. 

The reset mechanism is powered 
by hydraulic oil supplied from the 
main reservoir of the 2AB auto- 
matic through a special “spider” 
distributor (for both coolant and 
hydraulic oil) mounted on the back 
of the pentagon turret. It operates 
automatically during the opening 
and closing of the machine’s hy- 
draulically actuated collet chuck. 
A closer cam mounted on a small 
hydraulic cylinder moves forward 
to actuate the die-head reset han- 
dle. A specially designed die-head 
holder is used to accommodate the 
cylinder and cam. 

The unit is designed to reset 
Landis, Geometric, and National 


eh Mites 


Warner & Swasey hydraulic mechanism for resetting die-heads 


Acme die-heads. The special die- 
head holder, used to support the 
actuating cylinder and cam, may 


be employed for holding bar tools 
when the die-head is not needed. 
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Bliss Duplex Slitting Machines 


A duplex slitting machine ca- 
pable of processing 44- by 44-inch 
sheets has been added to the line 


Duplex slitting machine announced by the E. W. Bliss Co. 
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of container-making equipment 
manufactured by the E. W. Bliss 
Co., Container Machinery Divi- 
sion, Canton, Ohio. The unit, des- 
ignated No. 5325, is available as 
either a squaring or body-blank 
slitter, and can be used for either 
lithographed or plain sheets. Op- 
erating speed when used as a body- 
blank slitter is rated at 30 to 35 
sheets a minute; higher speeds are 
obtainable when it is used as a 
squaring slitter. 

The slitter consists of two units 
mounted on a common base and 
driven in unison. The first table re- 
tracts, providing ample room to 
grind the cutters on the second 
slitter and for setup. Feed-out rolls 
are provided on _ both slitters. 
Backup rolls for feed-out rolls on 
the first slitter prevent deflection 
and insure precise delivery of the 
strips to the second slitter table. 

Rotating magnets working in 
conjunction with a mechanical 
hold-down mechanism provide pos- 
itive separation and pick-up of the 
strips by the fingers on the feed 
chain. 

The first set of slitter knives has 
an air-actuated sheet stop that pre- 
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vents sheets from getting into the 
cutters until advanced by the feed- 
bar. The second-operation slitter 
is protected by a shear pin and 
micro switch in its feed-chain 
drive which stops the machine if 
an overload should occur. Double- 
sheet feeding is effectively guarded 
against by a detector and stop lo- 


cated just ahead of the second slit- 
ter-cutter shafts. 

Auxiliary equipment includes a 
Bliss electric cutter grinder that 
permits regrinding of cutters with- 
out removing them from the ma- 
chine, and an adjustable body- 
blank stacking attachment. 


Circle Item 577 on postcard, page 225 


“Diaform” Wheel-Forming Attachment 


The Pratt & Whitney Co., Inc., 
West Hartford, Conn., has an- 
nounced the addition of a Model 
No. 5 to its line of “Diaform” 
wheel-forming attachments. Tliis 
attachment is intended for use on 
toolroom surface grinders. Unlike 
previous Diaform attachments, 
which are portable, the No. 5 is 
designed for permanent mounting 
on the machine’s spindle head. 
Mounted in this manner, the at- 
tachment is said to be instantly 
available whenever it is needed 
to form-true or re-true the grind- 
ing wheel, yet it is out of the way 
where it will not interfere with the 
form-grinding operation. 

To use the Diaform attachment, 
the operator simply traverses a 
tracer over the profile of an easily 
made template. The tracer path is 
transmitted at a 5 to 1 or 10 to 1 


reduction ratio to the truing dia- 
monds which form-true the grind- 
ing wheel to the desired shape. 
The entire job can be performed 
in minutes so that the wheel is 
form-trued accurately to a few 
ten-thousandths of an inch. Like 
all Diaform wheel-forming attach- 
ments, the new model is equipped 
with a swiveling diamond spindle 
that is said to equalize wear and 
greatly increase the accurate life 
of the diamonds. The diamond 
spindle is a tandem type with two 
diamonds, one for semifinishing 
and a second for finish truing. 
The new Diaform is supplied in 
two sizes: Model No. 5-1 for sur- 
face grinders with table working 
surfaces approximately 6 by 18 
inches which will form-true grind- 
ing wheels up to 7 inches in di- 
ameter by 1 inch face, and Model 


Pratt & Whitney “Diaform” wheel-forming attachment 


No. 5-2 for grinders with table 
working surfaces of approximately 
8 by 24 inches that will form-true 
wheels up to 10 by 2 inches. 
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Johansson radial drill with 
two work stations 


Radial Drill with 
Two Work Stations 


Two work stations, accessible 
through 360-degree rotation of 
the ram, are features in the line of 
precision radial-drilling machines 
recently introduced by the I. O. 
Johansson Co., Skokie, Ill. The 20- 
by 40-inch adjustable table and the 
22- by 24-inch rear work platform 
utilize accurately ground work 
surfaces incorporating T-slots and 
coolant trough. 

The sliding 3-foot radial arm 
moves on precision roller bearings. 
Both the ram and column are pre- 
cision ground to permit sensitive 
and fast adjustment of the drill- 
head over each hole location. The 
column can be raised 12 inches to 
give a maximum distance from 
spindle to work surface of 53 
inches. The unit can process a 
work-piece over 4 feet high and 
6 feet in diameter. 

Three models have drill capaci- 
ties up to 1 3/4 inches in cast iron. 
All units incorporate direct-gear 
drive with positive speeds in vari- 
ous ranges from 45 to 3000 rpm. 

Attachments are available which 
provide for power feed to spindle, 
power elevation and power lock- 
ing, and for performing automatic 
tapping. 

Circle Item 579 on postcard, page 225 
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Shuttle Type Machine for Processing Three Faces of 
Tractor Transmission Cases 


Utilizing a single fixture and a 
two-way shuttle mechanism, a ma- 
chine recently announced by F. 
Jos. Lamb Co., Detroit, Mich., 
taps, chamfers, and reams horizon- 
ally and vertically on three faces 
of tractor transmission cases. The 
required production rate of only 
thirty-eight pieces per hour per- 
mits shuttling the entire fixture 
and part, thus saving the cost of 
an additional fixture and elimi- 
nating the need for more complex 
and costly handling, positioning, 
and clamping mechanisms required 
for higher production. Tooling 
costs are also held at a minimum 
through the use of standard taps, 
reamers, and chamfering tools. 

This machine is comprised of 
basically standard components—a 
vertically mounted Lamb standard 
quill unit; an individual lead-screw 
tapping head mounted on the main 
base; and a horizontal, two-station, 
single-slide work-head. The part 
is manually loaded into the fixture, 
positioned on locating pins, and 
hydraulically clamped. Electrical 
interlocks prevent machine oper- 
ration unless the part is properly 
seated and clamped. 

The horizontal slide unit carries 
two different sets of tools and 


makes two working strokes. The 
first stroke, or pass, performs two 
tapping and three chamfering op- 
erations. After the fixture is shut- 
tled, the slide unit reams three 
holes, the tapping head taps four 
holes, and the vertically mounted 
quill unit reams one hole simulta- 
neously. Accurate positioning of 
the fixture is assured by sturdy 
guide bars that pass through trav- 
eling bushing plates on the hori- 
zontal slide and vertical quill unit. 

Machine arrangement provides 
easy accessibility for tool changing, 
maintenance, and servicing of com- 
ponents. Power is supplied from 
a hydraulic power unit having a 
capacity of 10 gallons per minute. 
All electrical and hydraulic com- 
ponents conform to JIC standards. 
The machine operates without 
coolant, and the main base is 
equipped with chutes for conven- 
ient chip removal. 
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Circuit-Breaker for Lighting 
and Appliance Circuits 


Two “Twin” circuit-breaker load 
centers that provide a safe method 
of combining single- and _ three- 
phase branch circuits in the sume 


Machine for tapping, chamfering, and reaming three faces of work-piece 
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G-E 100-ampere load center unit for 
correct application of lighting and 
appliance breakers 


unit have been announced by the 
Circuit Protective Devices Depart- 
ment, General Electric Co., 
Plainville, Conn. The devices in- 
corporate a unique lug and 
single-breaker stab unit physically 
isolated from the main bussing. 
This unit is used for connecting 
the “wild” or “high” leg of a three- 
phase, four-wire delta system. 
Breaker-handle knockouts in the 
load-center front trim are so ar- 
ranged that only single-handle, 
240-volt G-E Type TQL breakers 
can be connected to the high-leg 
phase. This special bussing and 
knockout arrangement assures the 
proper connection of 120-volt 
lighting and appliance circuits to 
the appropriate phases, as required 
by the National Electrical Code, 
Article 210, Paragraph 2113. 

Both units are available in flush, 
surface, and rain-tight enclosures. 
One is of split-bus (parallel) de- 
sign for areas where a single main 
disconnect is not required. This 
unit will accept up to five two-pole 
breakers (including lighting main) 
and one 3-pole breaker in the main 
section, and up to ten single-pole 
circuits in the lighting and appli- 
ance sub-section. The second de- 
vice is a twelve-circuit main-lugs- 
only model. Used with Type TR 
“Twin” circuit-breakers, this panel 
accommodates up to eighteen 15- 
or 20 ampere single-pole branch 
circuits, and one three-pole circuit. 
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Niagara Line of Modernized OBI Presses 


The Niagara Machine & Tool 
Works, Buffalo, N. Y., has an- 
nounced the modernization of its 
line of Series A inclinable open- 
back presses. This line continues 
to feature Niagara’s exclusive 
multiple-point mechanical sleeve 
clutch which is especially adapted 
for continuous work requiring 
clutch engagement and disengage- 
ment at every press stroke. An out- 
standing feature of the improved 
presses in this line is the slide, with 
its solid casting brought forward 
to provide solid backing for the 
dies. Flat surfaces on the front and 
sides of the slide simplify the fit- 
ting of feed-roll lifters and other 
attachments. Rigid, multiple V- 
gibs assure accurate alignment, 
balanced loading, and a greater 
guiding surface. Additional re- 
finements include an air-powered 
inclining device and split belt 
guard (both optional) to facilitate 
raising or lowering the slide 
and quick-adjusting friction-clamp 
knockout rods. 


Open-back inclinable press of line announced by 
Niagara Machine & Tool Works 


Fewer parts and simple con- 
struction are said to make the im- 
proved presses more economical 
and safer to operate. Built in 


Completely Redesigned Lines 


Announcement by the DoALL 
Co., Des Plaines, Ill., of its new 
lines of heavy-duty Contour and 
Contour-matic band machines 
completes this company’s redesign 
program begun one year ago. 
There is now an even progression 
of models so that each user can 
select band machines that will 
closely fit his needs. Thus unneces- 
sary expense due to over- or under- 
capacity machines is eliminated. 
Many recently developed improve- 
ments have also been introduced 
to upgrade the production capacity 
of the machines. 

The Contour-matic sawing ma- 
chines (Models 1612-2, 3612-3, and 
6013-3) have power-feed work- 
tables which distinguish them from 
other band machines. Both the 


thirteen standard sizes with shaft 
diameters from 1 1/4 to 6 1/2 
inches, the complete line now cov- 
ers a capacity range of 51/2 to 
190 tons. 

Circle Item 582 on postcard, page 225 


of DoALL Band Machines 


heavy-duty Contour and the Con- 
tour-matic machines have greater 
band capacity, which particularly 
suits them for use with Demon 
high-speed-steel saw bands. Con- 
tour-matic machines featuring 
power-feed work-tables are avail- 
able in four throat depths—16, 26, 
36, and 60 inches. The work 
heights are 13 inches for the Mod- 
els 2613-3 and 6013-3, and 12 
inches for Models 1612-3 and 
3612-3, a substantial increase over 
previous models. The 16- and 36- 
inch machines are intended for 
toolroom and manufacturing ap- 
plications, while the 26- and 60- 
inch machines are intended for 
heavier duty. The frames of these 
machines are of box type, unit- 
welded, all-steel construction de- 


DoALL Model 1612-3 Contour-matic band machine of 
completely redesigned line 
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signed to give maximum strength 
and rigidity. In order that the full 
range of saw bands may be con- 
veniently used for internal cutting, 
a new type larger-capacity welder, 
the DBW No. 8, has been devel- 
oped for these machines. 

The job selector, an exclusive 
DoALL feature, is conveniently 
located at eye level. Upper access 
for the 36-inch models is now by 
means of double doors for conven- 
ience in band changing and a re- 
duction in headroom required. The 
drive mechanism has been im- 
proved to give longer belt life. All 
Contour-matics use three-speed 
transmissions and infinitely variable 
drives. The 16- and 36-inch ma- 
chines have 3-hp motors and pro- 
vide band speeds of from 35 to 
6000 fpm (feet per minute). The 
26- and 60-inch machines have 
7 1/2-hp motors and a band speed 
range of from 45 to 9000 fpm. 
Table tilt is 45 degrees right and 
5 degrees left on these models. 

The feed table is powered by 
a completely self-contained hy- 
draulic system. Both speed and di- 
rection are conveniently controlled 
by one handle on the column of 
the machine, grouped with the 
other operating controls. These are 
arranged for easy access and nat- 
ural sequence of operations. A 
contour attachment enables the 
power feed to be used for cutting 
radii and irregular curves. 

The Contour-matics provide a 
choice of coolant methods. Flood 
coolant, air, or both, combined for 
mist cooling, assure fast cutting 
and long tool life for all materials, 
even at the elevated band speeds 
possible with a Demon band. The 
Contour-matic machines now use 
flanged steel wheels with rubber 
tires, which permits the high band 
tension needed to obtain high cut- 
ting rates. 

The power tables of the Con- 
tour-matic machines are particu- 
larly useful for repetitive produc- 
tion work. This is due to the fact 
that the component of the cutting 
force and table-feed force is uni- 
form, downward, and into the 
table. Thus, it actually holds the 
work firmly in place for machining. 

Fixturing is sometimes required 
because the work cannot be held 
with the standard attachments; or 
more frequently to reduce work- 
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Typical operation performed with Oxweld scarfing torch 


handling time when the volume is 
very large. High-production split- 
ting and slotting operations are 
typical examples. Even in these 
cases, fixture design can be very 
simple and inexpensive with a 
Contour-matic. T-slots in the table 
facilitate fixture setup. 

Along with the new Contour- 
matic line, a companion line of 
heavy-duty Contour machines has 
also been announced—the Models 
1613-2, 2613-2, 3613-2, and 6013-2. 
These are similar to the Contour- 
matics except that they do not 
have power-operated work-tables 
and circulating-coolant systems. 
These are available in the same 
16-, 26-, 36-, and 60-inch throat 
sizes and are as ruggedly con- 
structed as their equivalent Con- 
tour-matic models. All have a work 
height of 13 inches. Although they 
may be advantageously used for 
some production work they are in- 
tended primarily for heavy-duty 
contour sawing such as that en- 
countered in toolrooms, mainte- 
nance shops, and fabrication shops. 
These machines, designated by the 
suffix “2” in their model numbers, 
are heavier and more rugged than 
the two lighter lines of contour 
machines that were announced 
earlier this year. 

Circle Item 583 on postcard, page 225 


Oxweld Scarfing Torch 


A hand scarfing torch with a 
universal mixer that enables it to 
operate on either acetylene or fuel 
gas has been introduced by the 
Linde Co., division of Union Car- 
bide Corporation, New York City. 
This Oxweld C-65 scarfing torch 
is equipped with a starting rod 
feeder that provides quicker starts 
and prevents the formation of 
“fins” by eliminating normal pre- 
heat time. It is designed for use 
in removing surface defects from 
steel ingots, billets, blooms, and 
slabs prior to final rolling. Nozzles 
designed to produce a_ broader 
low-velocity oxygen stream serve 
to increase the width of the area 
that can be scarfed in a single pass 
of the torch. Rod feed is actuated 
by the cutting oxygen lever and is 
easily controlled by the operator. 
Feeders are adjustable to permit 
altering the length of stroke or to 
compensate for wearing away of 
the nozzle. 

Flashback is prevented by the 
spring-loaded floating gas mixer 
which assures proper proportion- 
ing of gases and enables either 
acetylene or fuel gas to be used 
without changing mixers. An auto- 
matic compensator valve minimizes 
the effect on the preheat flames 
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when the cutting-oxygen lever is 
depressed. 

The torch is available in three 
lengths—36, 42, and 48 inches. 
Precision-cast, one-piece torch 


Monarch Lathe Equipped 


The application of positioning 
controls for turning, facing, and 
boring to its versatile Series EE 
Model 1000 lathe has been an- 
nounced by the Monarch Machine 
Tool Co., Sidney, Ohio. A con- 
veniently located console provides 
numerical control through a mod- 
ified General Electric Mark II 
unit. All of the lathe’s regular 
control features have been re- 
tained, making it adaptable to 
conventional manual operations in 
a few seconds’ time. 

Input data is obtained from 
standard eight-channel, _1-inch 
wide, punched paper tape, pre- 
pared on a Flexowriter. A pro- 
grammer sets up _ information 
which is punched on the tape in 
block form. Each block determines 
the exact distance the carriage 
must move from the zero point, as 
well as the exact movement of the 
cross-slide, for the required diam- 


heads are easily replaced and are 
reinforced at wear points with a 
special Haynes Stellite alloy. Plas- 
tic packings provide gastight seals. 
Circle Item 584 on postcard, page 225 


with Numerical Control 


eter. Feed rates, as well as spin- 
dle speeds and other auxiliary 
functions, are also set up. When 
the tape is read in the control 
console, the information is inter- 
preted in the director cabinet and 
remains in memory until the 
proper carriage and cross-slide po- 
sitions are obtained. Feed-back 
units on the carriage and cross- 
slide signal the director when the 
commanded position is reached. 
The versatility of the Series EE 
Model 1000 lathe makes it par- 
ticularly adapted for numerical 
control, especially as it has four 
infinitely variable speed ranges 
which are power-selected. Tape 
commands can select any of these 
ranges and, through five manually 
set potentiometers that control the 
drive-motor speed, can select any 
one of five speeds for a given 
cycle. The infinitely variable 15- 
hp, direct-current main-drive mo- 


Numerical control applied to Monarch lathe 


tor gives speeds from 20 to 2000 
rpm. 

Electronically powered feed mo- 
tors drive the carriage and cross- 
slide through gear-boxes. Each 
gear-box has a low- and a high- 
feed range, as well as a traverse 
range, all of which can be tape- 
selected. Within each one of the 
high- or low-feed ranges there are 
nine pre-selectable feed rates. 
These range from 0.55 inch to 
6.25 inches per minute in low and 
from 2 to 25 inches per minute in 
high. Any of these eighteen feeds 
may be programmed. Longitudi- 
nal and cross-feed rates may be 
separately selected. The longitu- 
dinal-traverse rate is 150 ipm 
(inches per minute) and the cross- 
traverse rate, 75 ipm. Both gear- 
boxes can be disengaged for man- 
ual operation of the lathe. 

The prepared tape is turned 
over to the operator along with a 
companion data sheet. Setup is 
simple and quick. The data sheet 
gives the starting point for the cut 
so that the operator may position 
the tool in correct relation to the 
zero reference point. Longitudinal 
and cross zero positions may be 
shifted by appropriate knobs. 


Circle Item 585 on postcard, page 225 
(This section continued on page 196) 
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...and where can you use it profitably? 


High-offset makes a difference! 

It’s the difference that lets you 
combine high-reduction with strength, 
compactness and other advantages 
you might find profitable in certain 
applications. For instance . . . 

For smooth operation—as in office 
equipment that 
must run quietly 

—high-offset pairs 

provide smooth, 

quiet tooth action. 

Because the teeth 

“wrap around” 

the pinion, you 

get continuous action—even with just 
one or two teeth. 


Where space is a problem—as in in- 
strumentation—the high-offset lets 
you design a more compact unit. 


Choose just the 

offset to solve your 

design problem 

with a more flexi- 

ble, more compact 

unit than the cor- 

responding worm 

and wheel. 

Where you need strength—as in farm 

machinery —high-offset hypoid pin- 

ions with teeth, which tend to “wrap 

around,” are larger and stronger than 

corresponding bevel pinions. 
High-offset or high-ratio hypoids 

can be cut on the same Gleason equip- 


ment that is used 
on familiar 
spiral bevel and 
hypoid gears. You 
can also use the 
same testers, 
quenching presses 
and 


more 


other auxil- 
iary Gleason equipment you're using 
now. Grinders are available for appli- 
cations requiring precision finish. For 
ratios of 1:10 or 1:40 or even higher. 
Get more information by writing 
for free literature. Submit your prints 
for recommendations. 


GLEASON WORKS 


1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 





Fig. 1. (Left) Machine developed by the Micromatic Hone Corporation for accurate machining of truncated sphere such as 
shown at end of stud in center view, Fig. 3. Fig. 2. (Right) Single-spindle Microhoner developed to produce surface finish 
of 6 to 10 micro-inches on truncated sphere at upper end of stud shown at right, Fig. 3 


Micromatic Machines for Processing 
Truncated Spherical Surfaces 


The Micromatic Hone Corpora- 
tion, Detroit, Mich., has developed 
equipment and a technique for 
completely machining, in two fast 
operations, any type of truncated 
sphere. The machines employed to 
completely process the truncated 
sphere at the end of a typical full 
ball stud such as shown at the 
right, Fig. 3, are shown in Figs. 
1 and 2. The first step in producing 
the finished ball stud from a rough 
forging such as shown at the left, 
Fig. 3, is to machine the taper 
shank and roll the threads. The 
ball stud is then heat-treated (usu- 
ally 30-40 Rockwell C). The 
spherical or ball end is then proc- 
essed to accurately controlled 
geometric proportions and close 
dimensional tolerances on the ma- 
chine seen in Fig. 1. Heat-treating 
the ball before machining and Mi- 
crohoning serves to remove decar- 
burized metal. 

For machining, the ball stud is 
located on the taper and clamped 
in the thread. It is positioned on an 
inclined axis as shown in Fig. 1, so 
that the center of the ball at the 
crown and at the point at which 
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the shoulder intersects the sphere 
are in a horizontal plane. 

For the first operation, a special 
Micromatic cutting tool removes the 
bulk of excess stock. For example, 
on a 1 1/4-inch-diameter ball stud, 
approximately 0.060 inch of stock 
is removed from the ball in a 
fifteen-second, floor-to-floor cycle. 
This time includes automatic 
clamping and ejection. The gen- 
erated finish is 40 to 60 micro- 
inches. Total error in sphericity is 
held to 0.0005 inch and size is con- 
trolled within 0.001 inch. 

The Micromatic cutting tool has 


Fig. 3. (Left) Rough-forged ball stud. 

(Center) Stud after processing sphere 

on machine seen in Fig. 1. (Right) 
Ball stud after Microhoning end 


a solid body and is U-shaped at 
the cutting end. It utilizes two 
round Carboloy blades or discs. 
Each blade is held by a clamp, 
which also acts as a chip-breaker. 
This prevents the chips from curl- 
ing back and scratching the work 
surface. The unique design of this 
tool provides for a constant cutting 
speed over every point on the ball. 
Because only a portion of the 
blade is exposed to cutting action, 
its position can be reversed to give 
several usable cutting faces. 
After the cutting operation, the 
ball (see central view, Fig. 3) is 
Microhoned to generate final geo- 
metric accuracy, size, and surface 
finish on the machine shown in 
Fig. 2. The part is located and held 
in the same manner as for the cut- 
ting operation. The combination 
of rotating motions of the work- 
piece and the special Microhoning 
tool results in a functional cross- 
hatch lay pattern and makes the 
abrasive self-dressing. In a twenty- 
four-second, floor-to-floor cycle 
final 0.002 inch of stock is removed 
to bring the ball end to size, 
produce finish of 6 to 10 micro- 
inches, and hold sphericity within 
0.0003 inch. 
Circle Item 586 on postcard, page 225 
(This section continued on page 198) 
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‘“‘Nearly 3000 Requests for this!’’ 


J & L’s new “Avoidable Costs’’ Replace- 
ment Formula answers a crying need: in 
recent weeks we have received nearly 3000 
requests for detailed information, most of 
them from key production people. 

This new formula contains none of the 
fallacies that are found in the formulas most 
commonly used as a basis for decisions in 
buying machine tools. 

Using the J & L Formula, you get a real- 
istic, reliable picture of production perform- 
ance, something you can really hang your 
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hat on. It gives you the means of proving to 
management the vital importance of modern- 
izing plant equipment. And the figures you 
can produce are both valid and realistic, 
because they allow for the inflation spiral of 
equipment costs, as well as rising labor rates. 

We'll be glad to supply you with a copy 
of the J & L “‘Avoidable Costs” Replacement 
Formula, together with some easy-to-use 
work sheets. Write today to Jones & Lamson 
Machine Company, 512 Clinton Street, 
Springfield, Vermont. 


Thread « Form Grinders e Optical Comparators . 
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Steelweld Speed-Draw Presses 


The Steelweld Machinery Di- 
vision of the Cleveland Crane & 
Engineering Co., Wickliffe, Ohio, 
is now offering a line of “Steel- 
weld Speed-Draw Presses” which 
have an unusual patented design 
developed to step up operating 
speed. These presses are particu- 
larly suited for deep-draw appli- 
cations. They permit extra-long 
draws at high speeds, making it 
possible to reduce the number of 
operations required to form a part 
as well as permit some operations 
that are not usually possible on a 
press. 

Lubrication is automatic and 
control is of the JIC type with 
motor starters and clutch control 
in one cabinet. The speed-draw 
presses are available with one-, 
two-, or four-point suspension and 
for single- and double-action op- 
eration. They will accommodate 
die cushions to provide blank- 
holding pressure for draw work. 
Although the slide motion is ideal- 
ly suited for deep-draw work, the 


Single-point, single-action 200-ton Steelweld 
Speed-Draw press with die cushion 


machine can also be used to ad- 
vantage for standard press appli- 
cations, such as forming, blank- 
ing, piercing, trimming, and light 
embossing. 

Steelweld Speed-Draw presses 
are available in capacities of 200 


tons (based on 3/4 inch from bot- 
tom of stroke) and up. Mid-stroke 
capacity of machine is 50 per cent 
of full load capacity. Standard 
bolster areas start with 30 by 36 
inch and standard slide areas start 
with 30 by 30 inch and range up- 
ward. 

Circle Item 587 on postcard, page 225 


Machine for Descaling Coiled Stainless-Steel Stock 


A special Rotoblast machine for 
descaling stainless-steel coils has 
been manufactured by the Pang- 
born Corporation, Hagerstown, 
Md., for use in the new Coshoc- 
ton, Ohio, plant of the Universal- 
Cyclops Steel Co. Several features 
designed to provide a degree of 
flexibility not previously available 
in equipment of this kind have 
been incorporated in the new 
Rotoblast machine. The equip- 
ment is designed to handle two 
strands of steel simultaneously. In- 
dividual-strand control permits the 
coils to be processed through de- 
scaling at different line speeds. 


To provide additional flexibility, 
the position of the blast wheels 
can be changed at the touch of a 
push-button on the control panel, 
Fig. 1, to obtain the most effec- 
tive targeting of both top and bot- 
tom blast streams for the particu- 
lar widths of steel being processed. 
The velocity and volume of abra- 
sive thrown are also easily variable. 
The Rotoblast wheels are equipped 
with two-speed, constant-torque 
motors and automatic orifice con- 
trol. Either 50 hp at 1200 rpm or 
75 hp at 1800 rpm can be used, 
depending on the type (chromium 
or chrome-nickel stainless) and 


Fig. 1. Control panel of Rotoblast machine includes 
telephone communication to key points of line 
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Numerical Control...what’s it worth? 


What about numerical control: is it all it’s 
cracked up to be? The answer, in a word, is 
**yes”. Here’s why. With numerical control, 
the big factor is flexibility. Tape or numerical 
programming can be employed economically 
for medium or small lot production, even down 
to single pieces. Accuracy is also increased. For 
instance, Jones and Lamson tape controlled 
positioning units hold tolerances of + .001 on 
applications for punching, drilling, boring or 
similar operations where point-to-point posi- 
tioning is mandatory. Machine set-up and 
change-over become primarily an office pro- 
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cedure. Numerical control of machining op- 
erations eliminates the need for cams, tem- 
plates, even prototype parts and special fix- 
tures. It results in greater machine utilization, 
and speeds actual machining. Lead time is 
reduced, and because human error is largely 
eliminated, accuracy is improved. 

Any way you look at it, numerical control 
has come of age. It’s being used more and 
more, simply because it produces better, at 
lower costs. For detailed information, write 
Jones & Lamson Machine Company, Dept. 
710, 512 Clinton Street, Springfield, Vermont. 
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thickness of steel stock being put 
through the line. 

The blast descaling equipment 
is located approximately in the 
center of the user’s 659-foot, fully 
automatic intermediate anneal and 
pickle line. It is designed to me- 
chanically descale 300 and 400 se- 
ries stainless coil stock 0.040 inch 
thick and thicker, prior to pickling. 
The material to be descaled is un- 
coiled and passed through rolling 
mills (for reduction), annealing 
furnaces, fog cooling, blast descal- 
ing, pickling (two electrolytic and 
one acid bath) inspection, and re- 
coiling. As the entire processing 
line is continuous and automati- 
cally controlled, no “operator” is 
required for the Rotoblast descaler 
after it has been set for the exact 
degree of blast desired. The two 
strands of steel pass simultaneous- 
ly through the blast machine and 
are continuously descaled, top and 
bottom, at line speeds ranging up 
to 80 linear feet per minute. The 
two strands moving simultaneously 
through the mechanical descaling 
operation, after reduction by roll- 
ing mills, annealing, and fog cool- 
ing, may be seen in Fig. 2. Since 
line speeds are determined by the 
requirements of the annealing op- 
eration, the shot-blast machine 
needs only four wheels for thor- 
ough descaling of both sides at 
the maximum speed of the proc- 


essing lines. Rotoblast steel shot in 
sizes S-70 and S-110 is the abra- 
sive used for the descaling opera- 
tion. Effective abrasive cleaning 
and recycling equipment is built 
integrally with the machine so that 
the abrasive can be reused. 


Circle Item 588 on postcard, page 225 


Percussion Screw Presses 
for Metal-Forming 


Weingarten percussion screw 
presses, introduced in this country 
by the Cosa Corporation, New 
York City, are designed for hot or 
cold forming of ferrous and non- 
ferrous materials. These presses 
are available in many sizes with 
capacities ranging from 80 to 3000 
tons. An outstanding feature is the 
infinitely variable stroke and pres- 
sure, which are easily set over a 
wide range by dials and scales. 
Two-hand controls provide maxi- 
mum safety for the operator. 

The novel drive mechanism pro- 
duces a sharp elastic blow at the 
tool stage, and provides quick, 
automatic reversing of the ram by 
motor reversal. The flywheel is 
driven directly by a friction roller 
or, on larger presses, by a gear 
and gear-ring assembly which is 
flexibly connected to the flywheel. 
Compressed-air brakes enable the 
ram to be stopped and held in any 
position. 


Weingarten percussion screw press 


Additional equipment for these 
percussion screw presses includes, 
fall-back, or hydropneumatic ejec- 
tors, gripper feed units, and a 
photoelectric-beam safety device 
which, when broken, automati- 
cally stops operation of the press. 


Circle Item 589 on postcard, page 225 
(This section continued on page 202) 


Fig. 2. Rotoblast descaler built by Pangborn Corporation for use in coiled stainless-steel stock processing line 
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This Comparator Paid for itself 
in less than a week! 


At Ace Electronics Associates, Inc., Somer- 
ville, Mass., an alert management cut costs, 
increased production and improved product 
quality through speedy, precise inspection 
methods using a J & L Optical Comparator. 

At Ace, precision of manufacture is of 
paramount importance. This young, progres- 
sive company, manufacturer of linear and non- 
linear potentiometers and electromechanical 
devices, including Acepot and Acetrim, insists 
that each and every product made in its plant 
give 100% reliability in the field. The aim is 
to not only meet, but to surpass its customers’ 
most exacting specifications. This is being done 
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consistently on every piece, every day. 

Through stringent quality control proce- 
dures tailored to meet unique tolerance prob- 
lems, manufacturing methods have been 
constantly improved, costs have been cut to 
the bone, production has reached new high 
levels, and product reliability is superb. 

Ace gives much of the credit for this record 
to the Jones & Lamson Optical Comparator, 
which is their most important measuring and 
inspecting tool. 

Write for new Comparator literature. 
Jones & Lamson Machine Company, 512 
Clinton Street, Springfield, Vermont. 
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Jones & Lamson 6-inch lens system for optical comparator 


New Lens System for 
Optical Comparator 


The Optical Comparator Divi- 
sion of Jones & Lamson Machine 
Co., Springfield, Vt. has an- 
nounced the introduction of a five- 
magnification lens system with a 
6-inch aperture that is free from 
measurable distortion. This J & L 
lens is especially useful in appli- 
cations which require the precise 
measurement of large areas. It per- 
mits great latitude of use, due to 
its extremely sharp definition and 
freedom from distortion. It is 


Curvit coiler equipped with attachment for flanging 


stainless-steel rings 
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easily installed in all Jones & Lam- 
son comparators that are designed 
or equipped for five magnifica- 
tions. 

Circle Item 590 on postcard, page 225 


Ring Coiler with Flanging 
Attachment 


A Curvit C-155 coiler with spe- 
cial flanging attachment has been 
introduced by the Curvit Divi- 
sion, Maclodyne Corporation, East 
Providence, R. I. This machine 
rolls 5/16- to 5/8-inch flanges on 
stainless-steel rings 30 inches in 


diameter at a rate of ninety per 
hour. 

The illustration shows this ma- 
chine set up for flanging stainless- 
steel rings 21/2 inches wide by 
0.109 inch thick. The coiler also 
can be set up to simultaneously 
roll and flange rings in one opera- 
tion. The flanging attachment op- 
erates under a pressure of 6000 
psi at 80-psi air pressure. The 
drive die roller is reduction-gear- 
driven by a 5-hp electric brake 
motor. 


Circle Item 591 on postcard, page 225 


*““Winslo-Matic”’ Drill 
Pointer 


A precision grinding machine 
for pointing drills from 0.032 inch 
through 1.50 inches in diameter 
is announced by the Winslow 
Product Engineering Corporation, 
Arcadia, Calif. Known as the 
Model 190 Winslo-Matic, it pro- 
duces, automatically and with ex- 
treme precision, the Winslow Type 
4 drill points or other helical 
(self-centering) points, as well as 
conventionzi ones. It produces 
drill points that are concentric 
within 0.0002 inch. Four different 
power-operated work-heads are 
available which can be quickly 

(Continued on page 209) 


Grinding machine for pointing drills announced by 


Winslow Product Engineering Corporation 
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machining operations in One 20-second cycle! 


For less than $10,000 (including tooling) 
this J & L Twin-Spindle Precision Boring 
Machine does a whopping amount of work. 
In fact, in a single 20-sec. machining cycle, 
both the inside and outside surfaces of these 
stainless steel cups are completely machined. 

The part is, faced, the O.D. turned, a radius 
formed and the smallest hole bored and cham- 
fered while being chucked in the rear spindle. At 
the same time, the front spindle carries another 
piece which has been turned around. Here the 
inside is faced, bored and counterbored. In 


effect, two operations in one machining cycle. 
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*_cHAMFER 


+—BORE 














REAR SPINOLE FRONT SPINDLE 


cee" 


But that’s not all. The J & L Precision 
Boring Machine has great versatility and 
accuracy. The standard spindles have a 
threaded nose that accepts all standard air, 
or manually operated, chucks. They also 
have an inside taper to accommodate 5C 
collets. Tooling combinations can be either 
spindle or cross-slide mounted, and can be 
quickly shifted for long or short runs. Oper- 
ation is fully automatic. 

Write for our new catalog. Jones & Lamson 


Machine Company, 512 Clinton Street, 
Springfield, Vermont. 


COUNTER 
BORE 


e Thread « Form Grinders e Optical Comparators e Thread Tools 


MACHINERY, December, 1959 203 


For more data, circle this page number on inquiry card 





' 
' 
' 
' 
' 
' 
' 
! 
' 
' 
' 
' 
' 
' 
' 
' 
1 
' 
' 
! 


NEW! 
HUGHES 
2-AXIS 


MACHINE 


TOOL 


CONTROL 


The new Hughes Machine Tool Control provides you with 


automatic positioning of a two-axis table plus third axis feed 
control if desired. Designed for use in drilling, boring, turning, 


riveting, spot welding, punching, eyelet inserting and other 


similar operations, the Hughes Control offers you significant 


tooling and labor savings. It is easily adaptable to new machines 


or for retrofit. 


advantages 


Simplification of tooling reduces lead 
time. 


Precision positioning eliminates 
expensive tooling. 
Handling is reduced between operations. 
High-speed operation reduces the 
number of machines required. 
Scrap due to operator errors is reduced. 
Very large savings are realized in re-run 
of any given parts order. 
Eliminates large inventories. 
Rework of tooling after design changes 
is replaced by simple modification of 
machine tape. 
The new operator produces as much 
as the experienced operator. 

- Cost estimating is more precise. 
The inspection burden is greatly eased. 
All parts are identical. 
Planning and scheduling is greatly 
simplified. Many more operations can 
economically be performed with one 
machine and one setup. 
Tape control means the machine delivers 
high precision work at the same cost 


as low precision work. Tight tolerances 
at no extra cost. 


advanced 
features of 

the new Hughes 
Products 2-axis 
machine tool 
control 


Axis Control 
Drive System 


Tape 

Tape Reading Time 

Drive System Power 
Resolution 

Auxiliary Functions 


Operation Modes 


Power Requirements 


1. 
2. 
3. 


Transistorized circuits. 

Mercury-wetted relays eliminate “chatter.” 
Positioning accuracy is + 0.0005’, 
non-cumulative. 

Repeatable accuracy: + 0.0002”. 

Input resolution: 0.001’. 

Compact cabinet occupies minimum 

of valuable floor space. 

Third axis of control easily added at 
nominal cost. 

Electronic position transducer insures 
continuing accuracy and reliability. 
Digital system assures positive, accurate, 
high-speed positioning at 180” per minute. 
Modular construction of plug-in units 
cuts down-time. Spare unit simply 
inserted for continuous production. 
Standard 1°, 8-channel Mylar tape used 
in system. 

Optical tape reader for precise, high- 
speed information input. 

Tape is prepared on Hughes Products unit 
which is simple to operate and low in cost. 


other specifications 

Unlimited, except that the maximum 
movement per block of tape is 39.999 inches. 
Two axes simultaneously. 

“Creep Traverse Drive Unit" to be attached 
to preloaded ball bearing leadscrew. 

1 inch, eight channel, opaque, perforated tape. 
Less than one second during feed axis 
movements. Does not add to machining cycle. 
1/4 hp (higher power in special unit). 

0.001 inch, 

24 bits of information available—program- 
mable as six binary coded decimal digits. 

1) Automatic. 2) Set-up (semi-automatic for 
tape and program checking). 

3) Manual. 


110 volt, single phase. Control plus drive 
motors require less than 10 amps. 


For further information on the Hughes Machine Tool Control...and its application to 
your specific needs...please write or wire: HUGHES PRODUCTS, Industrial 
Systems Division, International Airport Station, Los Angeles 45, California. 


For export information, write: Hughes International, Culver City, California. 


Creating a 
new world with 
ELECTRONICS 


HUGHES PRODUCTS 


©1050, HUGHES AIRCRAFT COMPANY 


SEMICONDUCTOR DEVI‘ ES + STORAGE TUBES AND DEVICES » MICROWAVE TUBES + VACUUM TUBES AND COMPONENTS + CRYSTAL FILTERS * MEMO-SCOPE® OSCILLOSCOPES * INDUSTRIAL CONTROL SYSTEMS 
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American Society of Mechanical Engineers, 29 W. 39th St., 


AMERICAN STANDARD CUT AND GROUND-THREAD TAPS—1 


Designations for Ground-Thread Taps 


Tap standards now provide a wider selection. of 
Ground-Thread Taps to secure Classes of Thread 
Tolerance desired with maximum wear life. They 
also allow the user to select a tap to limits which in 
general will suit his individual work and equipment 
conditions. 

While the changes are major in character because 
they affect nomenclature as well as pitch-diameter 
limits in certain ranges, they permit an easy and 
economical transition from previous Standards with- 
out obsolescence of existing inventory. 

Prior publications designated all standard Ground- 
Thread Taps as Commercial Ground, Commercial 
Ground High, or Precision Ground. Precision 
Ground-Thread Taps were made to pitch-diameter 
tolerances of .0005”, whereas Commercial Ground- 
Thread Taps were made to pitch-diameter tolerances 
varying from .001” to .0018” depending upon the 
diameter-pitch combination. 

The Standards presented herein, introduced to in- 
dustry in 1955, establish a pitch-diameter tolerance 
for standard taps in the size range No. 0 to 1” di- 
ameter, inclusive, at .0005”, which is the same tol- 
erance as that previously used for taps designated as 
Precision Ground. The pitch-diameter tolerance for 
standard taps in the size range above 1” to 1 1/2” di- 
ameter, inclusive, is .001” which is less than pre- 
viously used for taps designated as Commercial 
Ground. 

The Pitch-Diameter Limit Designations for Stand- 
ard Tolerance Ranges shown in the succeeding data 
sheet permit selection of the proper tap for Class 
of Thread Tolerance desired and maximum wear life. 

The Standards establish only one classification of 
Ground-Thread Tap designated as “Ground Thread.” 
The classifications previously identified as Commer- 
cial Ground, Commercial Ground High, and Pre- 
cision Ground no longer apply. 

Ground-Thread Taps made to tolerances above 
basic are designated “High” taps, and those made to 
tolerances below basic, “Low” taps, and are identi- 
fied by the letters “H” and “L”, respectively. The 
tolerance ranges are indicated by a numeral after 
the “H” and “L” identification. This numeral dis- 
closes the number of half-thousandths (.0005) 


larger than basic of the maximum “H” tap or smaller 
than basic of the minimum “L” tap. The tolerance 
equals .0005 on taps 1” diameter and smaller; and 
.001 on taps over 1” diameter to 1 1/2” diameter, 
inclusive. 


Example—A 1/4”—20 NC Ground-Thread Tap 
marked G HS is identified as follows: 


G is the symbol for Ground Thread; 

H is the symbol for above basic; 

3 is the symbol for pitch-diameter limits, 
which in this case are .001” to .0015” above 
basic. 


Example—A 1/4”°—20 NC Ground-Thread Tap 
marked G L] is identified as follows: 


G is the symbol for Ground Thread; 

L is the symbol for below basic; 

1 is the symbol for pitch-diameter limits, 
which in this case are .0000” to .0005” 
under basic. 


Example—A 1 1/4”~-7 NC Ground-Thread Tap 
marked G H4 is identified as follows: 


G is the symbol for Ground Thread; 

H is the symbol for above basic; 

4 is the symbol for pitch-diameter limits, 
which in this case are .001” to .002” above 
basic. 


It will be noted that the tolerance-range 
numeral divided by 2 establishes in thou- 
sandths of an inch the amount that the maxi- 
mum tap pitch diameter is above basic in 
the H series and the amount that the mini- 


mum tap pitch diameter is under basic in 
the L series. 


The Pitch-Diameter Limit Numbers and 
Limits are given on the following page—H 
indicating above basic (High) and L indi- 
cating below basic (Low): 


Extracted from American Standard Taps—Cut and Ground Threads (ASA , sé isnedie with the permission of the publisher, the 
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AMERICAN STANDARD CUT AND GROUND-THREAD TAPS—2 


Pitch Diameter Limit Numbers for Taps Pitch Diameter Limit Numbers for Taps Over 
to 1” Diameter, Inclusive 1” Diameter to 1 1/2” Diameter, Inclusive 


H4 = Basic plus .001” to basic plus .002” 
Ll = Basic to basic minus .0005” sc plus 0 basic plus 


Hl = Basic to basic plus .0005” The tables shown in data sheets to be published 
= Basic plus .0005” to basic plus .001” in January, sie emerge present a guide for 
= . ai ; ‘nis assisting in the selection of the proper tap to pro- 
ti nae positipsner geo duce a desired Class of Thread Tolerance under 


normal conditions. By reason of the ranges of tap 
= Basic plus .002” to basic plus .0025” limits it is possible to meet more nearly the require- 
= Basic plus .0025” to basic plus .003” ments of users and to provide maximum wear life. 


SKETCH ILLUSTRATING TAP TERMS 


OVERALL LENGTH —— ae i 


SIZE OF Sees Leneeret THREAD een <-CORE DIA. 
SQUARE \\_, ora. \ 


OF SQ. CHAMFER 


_— CHAMFER 
v RELIEF 
=~ avvuayuynnvacancnnannangaan 
r UU es 


\—rLute 


EXTERNAL CENTER 
INTERNAL CENTER 














SHANK DIA— 


TAP CREST 
BASIC CREST 








> 
| 
MIN TAP! BASIC ANGLE OF THREAD 
MAJOR | HEIGHT OF 
e | THREAD 





MAX.TAP 
MAJOR 


‘_BASIC MINOR DIA 
-BASE OF THREAD 





BASIC PITCH DIA; 


NO RELIEF 


CUTTING EDGE RELIEVED TO 
[curtis EDGE — oe MARGIN 


ECCENTRIC 
RELIEF 


CUTTING FACE 


CON-ECCENTRIC 
RELIEF 


TANGENTIAL 
MEASUREMENT 





~ (CHO 
MEA SUREMENT) 


NEGATIVE ZERO RAKE POSITIVE 
RAKE ANGLE RAKE ANGLE 


NEGATIVE RADIAL POSITIVE 
RAKE RAKE 


Extracted from American Standard Taps—Cut and Ground Threads (ASA 5S.4-}008). with the permission of tl blisher, th 
American Society of M Mechanical Engineers, 20 W. 89th St., New York 18, N ssion of the publisher, the 
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Floor type machines 
YES! 


A complete line of floor-type, horizontal 
boring, drilling and milling machines in 


the 4” and 5” spindle diameter range... 
with all the features and controls available 


in other Lucas models. Many of these are 


to be found only in a Lucas. Did you ever L A 
meet a man who regretted picking a Lucas? 


OF CLEVELAND 











mer tO et mcm 











to saddle and table 


All Lucas components are fitted with the 
utmost precision. To insure lifetime ac- 
curacy, the saddle and table ride on 
lubricated compressed air...ever so 
slightly above the surface of the ways. 
Traverses, either feed or rapid, are silk- 


smooth and free of wear. Luc ii & 


*Patent Pending OF CLEVELAND 





changed to accommodate any drill 
in the capacity range of the ma- 
chine. Operation is on a continu- 
ous cycle. Forms are generated by 
means of a combination of two 
cam movements. The drill point is 
formed on a 20-inch-diameter 
grinding wheel. After being 
ground, the drills are automati- 
cally ejected. 

In addition to sharpening the 
point on all standard drills, the 
point on most drill countersinks 
can also be sharpened with this 
machine. The production rate is 
variable for sizes and types of drill 
material. Small drills can be 
pointed in three seconds. A pace- 
setter adjuster sets the interval 
between cycles. An outstanding 
feature of this drill pointer is the 
fully automatic, self-compensat- 
ing wheel dresser. Indexing is con- 
trolled at the point of the drill so 
that no adjustment is required for 
variations in drill length. A pres- 
sure coolant system is provided 
and the wheel and head are well- 
guarded to retain the coolant and 
spray. 

The grinder spindle is powered 
by a 1-hp motor and the hydraulic 
system is powered by a 1 1/2-hp 
motor. The unit occupies a floor 
space approximately 36 by 48 
inches and has a height of about 
54 inches. 

Circle Item 592 on postcard, page 225 








Fig. 1. Carlton horizontal boring and drilling machine with numerical control 


Numerical Control for Carlton Machine Tools 


The Carlton Machine Tool Co., 
Cincinnati, Ohio, in conjunction 
with the Carlton Controls Corpo- 
ration, has combined horizontal 
and planer type boring and drill- 
ing machines with a recently de- 
veloped numerical control. This 


Fig. 2. Close-up of numerical control announced by the 
Carlton Controls Corporation 
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new combination, shown in the 
accompanying illustrations, Figs. 
1 and 2, has been developed to 
speed up drilling operations and 
improve the quality of work. It is 
also expected that this equipment 
will eliminate the expense of jigs 
and tooling, as well as make fuller 
use of drilling machine tools. 

Three separate methods of pro- 
gramming control are provided by 
this equipment: (1) It provides 
tape control for automatic three- 
axis positioning of the tool, plus 
automatic speed-feed changes. 
Standard 1-inch-wide eight-chan- 
nel tape is used. Zero offset estab- 
lishes a new starting point from 
the work-piece regardless of loca- 
tion; (2) a keyboard for separate, 
nontaped operations provides man- 
ual input of five- or six-digit 
numerical data for each axis. Nu- 
merical values, actuated by key- 
board or tape, are presented visu- 
ally by indicator lights; and (3) 
Push-buttons control both rapid- 
and slow-traverse power-driven 
units and position the axis move- 
ments for manually operating the 
machine to establish different data 
points. 


Circle Item 593 on postcard, page 225 
(This section continued on page 210) 
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Fig. 1. Cincinnati automatic cutter grinder with wheel-truing attachment 


Automatic Cutter Grinder 


The simplicity and automatic 
features of a cutter grinder an- 
nounced by the Cincinnati Milling 
Machine Co., Cincinnati, Ohio, are 
said to enable the operator of a 
milling machine to sharpen his own 
cutters while maintaining produc- 
tion. Once the cutter grinder is set 
up, it will sharpen identical cutters 
without attention from the oper- 
ator. The uniformity or inter- 
changeability of cutters ground on 
this machine, Fig. 1, serves to in- 


Fig. 2. Wheel-truing attachment of machine in Fig. 1 
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crease the number of work-pieces 
milled between cutter sharpen- 
ings. Either right- or left-hand 
plain- or stagger-tooth cutters can 
be ground. 

One of the outstanding cost- and 
time-saving features is the auto- 
matic truing of the grinding wheel. 
The operator need only decide 
how many teeth he wishes to grind 
between truings and how many 
passes of the truing diamond will 
be required. Settings are then made 


for these numbers on the control 
panel. At the pre-set intervals, the 
diamond advances 0.001 inch per 
pass and makes as many passes as 
have been programmed. Compen- 
sation for each 0.001-inch advance 
of the truing attachment is pro- 
vided by a saddle pick-feed. 

The saddle, operating on ball 
tracks, can be dial-set to pick-feed 
between 0.00025 and 0.005 inch in 
increments of 0.00025 inch. Both 
rough and finish pick-feeding can 
be set individually anywhere with- 
in this range. A variable-torque 
motor indexes the cutter into 
proper position against the tooth- 
rest. A second torque setting, pre- 
selected on the control panel, es- 
tablishes the proper pressure 
between cutter tooth and tooth- 
rest for smooth feeding along the 
helix path during the grinding op- 
eration. A limit switch indexes the 
cutter at the end of each tooth- 
grinding stroke. 

Eight counters on the machine 
panel permit quick selection of 
the desired cycle. These counters 
control the number of rough- 
grinding revolutions of cutter; 
number of finish revolutions; num- 
ber of cutter teeth; 180-degree 
rotation for concentricity; number 
of teeth for roughing pick-feed; 
finish pick-feed; number of teeth 
ground between wheel. truings; 
and number of truing passes. 

Selector switches on the panel 


Fig. 3. Saddle pick-feed on Cincinnati cutter grinder 
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IN A 


YOU BUY ONLY 
WHAT YOU NEED 


for large boring, facing 
and turning jobs... 
NO MORE—NO LESS 


When you get into the large-job operations 
requiring a vertical mill with table size 6 feet 
and over, your equipment needs are very 
often more specialized. And that’s where these 
big KING® Vertical Boring and Turning 
Machines really help your profit picture! 


Maybe you do need complete pendant (or 
cabinet) pushbutton control of speed and feed 
selection and changes, of power indexing of 
turrets and directional movement of heads, 
in addition to standard actuating controls. 
You can get all of this in a KING—plus tracer 
control and automatic feed stops, increased 
height under rail, and increased ram capacity — 
if needed. But suppose you can profitably use 
only pushbutton control of speed changes and 
turret indexing—or maybe only the basic 
actuating pendant controls. You can get ex- 
actly that equipment, too. In fact— 


KING can provide a machine with complete 
or any degree of pushbutton controls or 
optional features and design modifications, 
depending on your actual needs. Your KING 
is ‘“‘tailored’’ to meet your exact require- 
ments ...you buy as much or as little 
special construction and added equipment 
as you want—no more, no less! 


For further details on KING machines—standard designs 30” to 144” and up, or special 
custom-built units—see your authorized KING Distributor, or write to us direct. 


AMERICAN STEEL FOUNDRIES, KING MACHINE TOOL DIVISION 
1150 TENNESSEE AVENUE, CINCINNATI 29, OHIO 


Gi Vertical Boring and Turning Machines 











control the direction of grinding- 
wheel rotation; coolant flow; selec- 
tion of manual or automatic 
operation; setting for helical or 
stagger tooth; and adjustment for 
either straight or cup wheels. 


Lights on the control panel im- 
mediately indicate the portion of 
the cycle that is active at any 
time. The automatic cycle can be 
interrupted and then resumed. 
Circle Item 594 on postcard, page 225 


Numerical-Control System for Rotary 
Profile-Milling Machines 


The Industrial Controls Section, 
Bendix Aviation Corporation, De- 
troit, Mich., has developed a two- 
axis numerical-control system to 
facilitate the economical machin- 
ing of parts having complex forms 
on rotary type profile-milling ma- 
chines. In one typical application, 
this system provides continuous- 
path control of rotary-table motion 
and linear tool motion on a 
Kearney & Trecker rotary profile- 
milling machine. This equipment 
machines the complex outside 
contour of stainless-steel jet-en- 
gine housings. The spindle of this 
machine has a 10-hp drive and its 
speed is infinitely variable from 
40 to 600 rpm at constant horse- 
power through the use of a var- 
iable-displacement hydraulic mo- 
tor and pick-off gears. The rotary 
table has feed rates up to 375 de- 
grees per minute and the column 
(linear axis), a maximum feed of 
15 inches per minute. 


This numerical-control system 


Bendix two-axis machine control unit for rotary 
profile-milling machines 


provides a versatile method of ma- 
chining any number of different 
part shapes with only one machine 
tool. Other typical parts machined 
with rotary profile mills controlled 
by the Bendix two-axis system are 
those with two-dimensional con- 
tours, of the type usually defined 
by polar coordinates, such as two- 
dimensional cams and rotary com- 
pressor-blade housings for jet 
engines. The numerical-control 
system illustrated provides com- 
mand pulses of 0.0002 inch to the 
linear axis and 0.002-degree com- 
mand pulses to the rotary axis. It 
will simultaneously control both 
rotary-table motion and cutting- 
tool linear motion on rotary pro- 
file-milling machines. 

The circuits of the two-axis 
machine-control unit are almost 
exclusively digital in nature. These 
circuit units are mounted in plug- 
in packages and _printed-circuit 
wiring is used within the packages. 
Circle Item 595 on postcard, page 225 


Motor-Load Indicator for 
Vertical Surface Grinders 


The Blanchard Machine Co., 
Cambridge, Mass., announces the 
introduction of a motor-load indi- 
cator which is now available as 
optional equipment on their No. 
11 and No. 18 vertical surface 
grinders. This indicator is de- 
signed to replace the ammeter in 
the wheel-motor circuit to indi- 
cate very slight changes in pres- 
sure between grinding wheel and 
work, 

An ammeter, measuring the 
current to a lightly loaded induc- 
tion motor, is relatively insensi- 
tive to small changes of power. 
The motor-load indicator, how- 
ever, with its built-in corrective 
network, is sensitive to the power, 
rather than the current alone. Ap- 
plied to machines which are used 
for extremely accurate work, or 
on which the load is very light, 
the motor-load indicator greatly 
facilitates operation. 

The design specifications for 
this meter were drawn up by the 
Blanchard Machine Co. to satisfy 
a definite need. The circuit was 
designed and the unit is now be- 
ing built by the Westinghouse 
Electric Corporation. 

Circle Item 596 on-postcard, page 225 
(This section continued on page 214) 


Motor-load indicator applied to Blanchard vertical 


surface grinding machine 
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General Mills said it 
‘ about the Lindner Optical Jig Borer 


" 
have been a5 good. 


The Job: 


Machining an optical test fixture for checking 
the hemisphere sight for the MD-9 Tail 
Defense System, used in the B-52 Bomber. 


The Specs: 


1) Locating and boring bearing holes 

to +.0002, —.0000; 2) Locating and boring 49 
additional holes for mounting optical lenses; 
3) Milling a flat surface with first class 
microfinish around each hole to an angular 
position within +2 minutes. 


The Machine: 


Lindner Optical Jig Borer, Model LB15A, 
with preselective Autopositioner®, used 
throughout for all locating and machining. 


need we say more? 


Learn why Lindner Optical Jig Borers 

have changed so many ideas about 

jig boring. Send for a 25-minute movie 
film demonstration without obligation. 


Lindner Optical Jig Borers are 

available in two models: LB15A with 
Autopositioner—Table size 44” x 24”; 
LB14— 32” x 16” (without Autopositioner) 


URT ORBAN 


rsscinian COMPANY, ING. 


42 Exchange Place, Jersey City 2, New Jersey 





Electric Erosion Machine 


Electro-Spark Co., Inc., New 
York City, has announced a Model 
E-500 electric erosion machine de- 
signed for the rapid and accurate 
machining of tungsten carbides, 
hardened steels, and other metals 
by the electric erosion process. 
This machine has certain advan- 
tages over the Model E-400. 

All the electric equipment is now 
located in the head of the machine, 
where it is more readily accessible 
to the operator or maintenance 
man. It can be swung open for in- 
spection or repairs, and can be 
thoroughly checked whenever de- 
sired without any waste of time. 
A new auxiliary motor has been 
added to raise the entire head of 
the machine during setups. 

The electric system has also 
been improved to make it possible 
to obtain a superior finish—as high 
as No, 10 microfinish. A horizontal 
automatic feed, besides the verti- 
cal one, is now standard equip- 
ment in this machine. A threading 
attachment for cutting threads up 
to the 1 1/2-inch size is optional. 

Circle Item 597 on postcard, page 225 


Erosion machine announced by the Electro-Spark Co., Inc. 
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Microbore tool with titanium- 
carbide and ceramic tips 


Titanium-Carbide and 
Ceramic-Tipped Tools 


The DeVlieg Microbore Divi- 
sion of DeVlieg Machine Co., 
Royal Oak, Mich., has brought out 
Microbore tools with titanium- 
carbide and ceramic tips which are 
said to permit feeds and speeds 
impossible to attain with any other 
type of cutting material. These tips 
produce a surface that in some 
instances is comparable to a ground 
finish. 

Both the titanium-carbide and 


ceramic-tipped Microbore tools are 
cone-relief-ground to gage-room 
accuracy. Cone-relief grinding 
provides uniform clearance around 
the profile of the cutting edges 
that serves to increase tool life. A 
double-cone bearing axial locking 
force and minimum of overhang 
between cutting tip and cone-seat 
assembly provide the rigidity nec- 
essary for optimum results with 
these new cutting materials. 

Circle Item 598 on postcard, page 225 


Improved “Buzzer” Heat- 
Treating Furnace 


Charles A. Hones, Inc., Baldwin, 
N. Y., has announced a number of 
important engineering changes in 
the standard “Buzzer” Model No. 
55 bench type oven furnace it has 
manufactured since 1911. A new 
cast-iron venturi burner with mod- 
ernized port design replaces the 
previous machined-steel burner. 
This new burner takes reflected 
heat more efficiently. A new hearth 
mix in a special Hones silicon- 
carbide formula exceeds previous 
shock limits and provides greater 
resistance up to 2000 degrees F. 


Heat-treating furnace announced by Charles A. Hones, Inc. 
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THE TONY ACCETTA “PET” SPOON, mode 
of Revere Brass Strip has been aworded 
the Medal of Honor by Sportsman's Club of 
America for superiority of design and fish 
getting ability while all Tony Accetta Baits 
have received National Sportsman's 
Research Award ... a real tribute to design, 
construction and effectiveness. 


Revere helps ‘fit the metal to the job” 


AND A BAIT MAKER SAVES ON FORMING AND 
FINISHING COSTS WHILE PRODUCING AWARD-WINNING LURES 


The fishing lures of Tony Accetta & Son, Riviera Beach, Florida, are 
known all over the world for their ability to catch fish. That’s due to 
design. They are also known for their fine workmanship and ability 
to take a hammering on rocky reefs and shoals, and still retain their 
ability to attract fish. That’s due to the material from which they are 
made... a Revere Brass with special grain size and finish. 

Says the Senior Accetta, “The high quality of Revere Brass has, 
without a doubt, contributed immeasurably to the quality of our lures. 
In fact, Revere Brass is of such fine quality and finish, uniform grain 
size and structure that even after stamping and forming only a mini- 
mum of work is required prior to chromium plating. This means we 
save on both forming and finishing costs. Since we have been using 
Revere Brass we have not had a single customer complain due to poor 
quality material.” 

Why not put the extensive knowledge of Revere’s sales repre- 
sentatives to work for you? With the wide variety of metals at their 
disposal, perhaps they can help you select the metal best suited for the 
job, with a resultant saving of money while improving product quality. 


REVERE COPPER AND BRASS INCORPORATED 
230 Park Avenue 
New York 17, N. Y. 


Mills; Rome, N. Y.; Baltimore, Md.; Chicago, Clinton and Joliet, Iil.; 
Detroit, Mich.; Los Angeles, Riverside and Santa Ana, Calif.; New Bed- 
ford, Mass.; Brooklyn, N. Y.; Newport, Ark.; Fort Calboun, Neb. Sales 
Offices in Principal Cities, Distributors Everywhere. 





The furnace is now equipped 
with an integral easily lit, reliable 
pilot for faster, simplified opera- 
tion, and a new higher-powered 
venturi which entrains more pri- 
mary air, and provides higher 
flame temperatures, quicker com- 
bustion, and cleaner results. The 
new unit is said to be unusually 
quiet in operation. It will handle a 
wide range of heat-treating work 
on low-carbon steel and preheating 
operations on high-speed steels 
and numerous other metalworking 
functions without the need for an 
air blower. The improved furnace 
is available in six standard size 
models with stand. Completely 
packaged automatic temperature 
controls can be furnished if de- 
sired. 

Circle Item 599 on postcard, page 225 


**Adjust-O-Breaker” 
Tool-Holder 


A tool-holder for disposable 
carbide inserts featuring an index- 
ing, fully adjustable chip-breaker 
of solid carbide has been intro- 
duced by the Metallurgical Prod- 
ucts Department of the General 
Electric Co., Detroit, Mich. Called 


Assembled and partly disassembled views of Carboloy 
“Adjust-O-Breaker™ tool-holder 
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the Carboloy “Adjust-O-Breaker,” 
this device is designed to provide 
positive setting of the chip- 
breaker, and infinite adjustment 
within its range through use of a 
locating pin mounted on a lead- 
screw in the holder shank. The 
lead-screw axis is parallel with the 
path followed by the cutter. 

The solid-carbide, double-edged 
chip-breaker is full-floating, pro- 
viding for uniform pressure dis- 
tribution over its surface, thus pre- 
venting strain cracks and breakage 
of the insert from line or point 
pressures. No pressure is taken on 
the chip-breaker holding screw, 
the locating pin, or the adjusting 
screw, as the cutting force is taken 
by the rail and major clamp screw. 
The chip-breaker is completely 
removable, and both it and the 
clamp are held in proper align- 
ment by keys and key slots. 

Five styles, in both left- and 
right-hand models, are available 
in three different sizes, making a 
total of thirty negative-rake tool- 
holders in the line. Carboloy Ad- 
just-O-Breaker holders have been 
thoroughly tested in the field with 
highly satisfactory results. In one 
test conducted on extremely hard 


material, a 4340 steel forging of 
300 Brinell hardness was machined 
at 250 sfpm (surface feet per min- 
ute) with 0.017-inch feed, in a 
1/4-inch cut, with the Adjust-O- 
Breaker chip-breaker producing 
nicely curled chips. The clamp 
provides a means for making con- 
tinuous positive adjustments until 
short chips of the proper length 
are produced. 

Circle Item 600 on postcard, page 225 


Benchmaster Power 
Punch Press 


A Series “90” 8-ton power punch 
press for jobs requiring unusual 
vertical or horizontal die space 
has been announced by the Bench- 
master Mfg. Co., Gardena, Calif. 
A choice of three shut heights— 
7 3/4, 10 3/4, or 13 3/4 inches— 
with standard 1 1/4-inch stroke 
(stroke down) is available. These 
measurements are without bolster 
plates. Other strokes of 1 1/2, 2, 
2 1/2, and 3 inches can be sup- 
plied on order, as well as strokes 
of 1 inch and less. The press oper- 
ates at 180 to 190 strokes per min- 
ute on a direct drive when using 

(Continued on page 218) 


Power punch press placed on the market by the 
Benchmaster Mfg. Co. 
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At Raytheon Mfg. Co.... 
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The results were outstanding: Disks measuring approximat 
_ 2%4"x %" were ground to a tolerance of +.001’, with %” o 
material removed. Flatness is .002”, parallelism .002”. Thess 
parts are ground at the rate of 48 per hour, and 
finish is consistently excellent. 


Write for your copy of ‘“‘Work Done on the Blanchard’”’ 
THE BLANCHARD MACHINE COMPANY 
64 State Street, Cambridge 39, Mass., U.S.A 


BLANCHARD 
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a 1/2-hp motor with a speed of 
1725 rpm. The bed area is 8 by 11 
inches with 12-inch clearance be- 
tween center of slide and frame. 
This Series “90” 8-ton, open- 


back inclinable press is available 
in both direct belt-drive and back- 
geared models. Geared models de- 
velop 40 to 100 strokes per minute. 
Circle Item 601 on postcard, page 225 


Magnetrace Automatic Profiler 


An all-new machine tool de- 
signed and built from the base up 
specifically for 360-degree profile 
milling under tracer control is an- 
nounced by the Pratt & Whitney 
Co., Inc., West Hartford, Conn., 
who will sell this profiler for its 
manufacturer, the New England 
Machine & Tool Co., Berlin, Conn. 
This automatic profiler, known as 
the “Magnetrace,” operates by fol- 
fowing an easily prepared sheet- 
steel template with a stylus. The 
machine is said to reproduce com- 
plex, irregular two-dimensional 
shapes with the speeds, feeds, and 
accuracy usually associated with 
precision, plain milling operations. 

The exceptionally high accuracy 
claimed for this profiler is said to 
result from the over-all precision 


and rigidity of the machine itself, 
the complete elimination of back- 
lash in the slide motions, and the 
extreme sensitivity of the tracer 
system. The tracer requires a stylus 
deflection of only 0.0002 inch to 
activate the table and cross-head 
drives. 

The Magnetrace is equipped 
with a 5-hp spindle drive, and pro- 
vides seven speed changes with a 
total range of 375 to 5200 rpm. 
This powerful drive—plus the fact 
that the tracer always follows the 
template at a constant pre-set feed 
(up to 80 inches per minute)—is 
said to produce unusually fast 
metal removal with fine finishes 
and greatly increased cutter life. 
As a result, it is claimed that many 
jobs previously requiring roughing 


“Magnetrace” automatic profiler manufactured by New England Machine & 
Tool Co., and sold by Pratt & Whitney Co., Inc. 
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and finishing cuts can be com- 
pleted on the Magnetrace in a 
single pass, with consequent sav- 
ings in machining time and costs. 
The only tooling required con- 
sists of a suitable work-holding 
fixture, a simple, mild-steel tem- 
plate, and a tracer stylus the same 
diameter as the cutter. This simple 
tooling, plus the provision of 
micrometer adjustments for quick, 
accurate alignment of cutter and 
tracer, is said to make machine 
setup very fast and simple. 
Moderate to high production 
work can be handled economically 
by the addition of simple tooling 
designed to permit operation under 
fully automatic cycle control. With 
this tooling, the operator has only 
to drop the work-piece into a fix- 
ture, press the cycle-start button, 
and pass on to the next machine. 
Circle Item 602 on postcard, page 225 


Rivett Internal Grinder 

with High-Speed Spindle 

Spindle speeds up to 100,000 
rpm are now available on the 
standard Model 84 internal 
grinder built by Rivett Lathe & 
Grinder, Inc., Boston, Mass. The 
high-frequency spindle drive on 
this grinder was developed in co- 
operation with the Allentown 
Works of Western Electric for the 
purpose of grinding small holes 
with tolerances of plus or minus 
0.0004 inch. 

The 100,000-rpm spindles are 
powered by a_ high-frequency 
electrical wheel-head securely 
mounted on the bed with an extra- 
heavy bracket to assure extreme 
accuracy. Hole sizes from less 
than 1/8 inch up to 3 inches in 
diameter may be ground to a 
micro-inch finish. The spindle has 
oil-mist lubrication and is water- 
cooled. 

The Rivett Model 84 internal 
grinder is equipped with an auto- 
matic infeed to provide 0.0006- to 
0.00001-inch infeed. This fine in- 
feed is especially adapted for 
grinding thin-wall pieces of extra- 
light metals. The high-frequency 
alternator, the oil-mist lubrication 
system, the coolant tank, and the 
control panel are mounted in a 
separate cabinet adjacent to the 
machine. 

Circle Item 603 on postcard, page 225 
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Fig. 1. (Left) Ul Reflectoscope for contact and immersed inspection. Fig. 2. (Center) UM Reflectoscope features 
interchangeable plug-in units. Fig. 3. (Right) Ultrasonic thickness gage with direct-reading meter 


Sperry Ultrasonic Flaw Detectors and Thickness Gage 


Transistorized ultrasonic equip- 
ment added to the line of Sperry 
Products, Inc., Danbury, Conn., 
includes two Reflectoscope flaw 
detectors and a thickness gage. 
Type UI Reflectoscope (Fig. 1) is 
suitable for both contact and im- 
mersed inspection, and can be 
mounted directly on _ existing 
scanning bridges. It has a 12-inch 
dual-trace tube, visible from a 
considerable distance, with a two- 
color display which readily dis- 
tinguishes flaw indications from 
range marks. 

The instrument weighs 100 
pounds, and has a frequency 
range from 1.0 to 25.0 megacycles. 
Maintenance is facilitated because 
of the use of printed circuits, 
transistors, and plug-in units. 

The UM Reflectoscope (Fig. 2) 
is a portable instrument, weigh- 
ing only 35 pounds. Low-cost, in- 
terchangeable, plug-in units per- 


Fig. 1. Reset indicator for lubrication system developed 
by the Trabon Engineering Corporation 
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mit the selection of only the 
necessary components for each 
testing job. The basic equipment 
consists of a 5-inch cathode-ray 
tube, display controls, and in- 
strument power supply as well as 
a pulser-receiver and a time con- 
trol. It is possible to add alarm 
and recording attachments, at- 
tenuation-correction circuits, and 
counting and totalizing channels. 

The thickness gage (Fig. 3) 
weighs approximately 10 pounds 
and is no larger than a portable 
radio. Because it uses transistors 
and low-voltage batteries, it is 
explosion-resistant. Measurements 
are read directly on a meter. 
Alarm lamps are provided to set 
thickness limits. These prove use- 
ful when the instrument is set up 
as a go-no-go gage or is used in 
poorly illuminated areas. Employ- 
ing a pulse-echo principle, the 
gage can measure thickness even 


where surfaces are not parallel, 
or are pitted or rough. Maximum 
thickness that can be gaged is 3 
feet in aluminum or steel; mini- 
mum thickness is 0.060 inch in 
aluminum, and 0.070 inch in steel. 
Circle Item 604 on postcard, page 225 


Reset Indicators Designed 
for Lubrication Systems 


The Trabon Engineering Corpo- 
ration, Solon, Ohio, has developed 
a new “trouble” indicator for 
progressive type centralized oil 
and grease systems. Previously 
introduced indicators were of the 
rupture-disc type and required re- 
moval of the indicator cap and 
replacement of the rupture disc. 

The reset indicator, Fig. 1, avail- 
able in a wide range of spring pres- 
sures (from 250 to 2500 psi) pin- 
points a blocked-line condition in 
the centralized lubrication system. 
When a blocked condition is 
cleared, the indicator pin will 











CENTRAL WARNING SIGNAL AT PUMP 
ene WARNS OPERATOR OF BLOCKAGE 











PROTRUDING INDICATOR PIN ON MASTER 
7 BLOCK TELLS OPERATOR WHICH OUTGOING 
Pd LINE HAS EXCESSIVELY HIGH PRESSURE 





PROTRUDING PIN ON SECONDARY UNIT PIN 





/ POINTS BEARING LINE THAT IS BLOCKED. 











BLOCKED OR CRUSHED LINE 


‘s PLOCKED BEARING) 





Fig. 2. Typical layout of series Type M oil or grease system 
equipped with Trabon reset indicators 
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automatically return to “normal” 
position. 

Available in 1/8-inch NPT and 
1/4-inch NPT sizes, the reset in- 
dicator is screwed into the alter- 
nate outlet or test-plug tap of 
each outgoing line from the master 
and secondary distributors of the 
progressive Type M or MX lubri- 
cating system. A typical layout of 
a series Type M oil or grease sys- 
tem equipped with reset indicators 
is shown in Fig. 2. 

Circle item 605 on postcard, page 225 


Six-Spindle Turret 
Drilling Machines 


The Burgmaster Corporation, 
Gardena, Calif., has brought out a 
Model 1C six-spindle turret drill- 
ing machine as a companion to its 
bench Model “O” machine. The 
Model “O” is rated to drill up to 
1/4-inch-diameter holes in steel 
and the Model 1C, 1/2-inch-diam- 
eter holes in cast iron. Both ma- 
chines have power-indexing turrets 
which index at the operator’s com- 
mani. 

Spindle speeds and depth control 
are pre-selective and are auto- 
matically shifted as the spindle 
indexes. These machines are es- 
pecially adapted for precision 
sensitive drilling of small parts 
such as are found in the electronic, 
aircraft, and missiles fields. 

Circle Item 606 on postcard, page 225 


Turret drilling machines built by Burgmaster Corporation 
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Buckeye heavy-duty nibbler 


Heavy-Duty Nibbler 


The Buckeye Tools Corporation, 
Dayton, Ohio, has brought out a 
heavy-duty nibbler which will cut 
through No. 8 gage mild steel or 
No. 10 gage stainless steel at the 
rate of 6 feet per minute and leave 
both edges of the cut free from 
distortion. Designed for straight or 
contour cutting of sheets too large 
for stationary cutting tools, this 
lightweight nibbler can be easily 
carried to the job. Cuts may be 
started at the edge of the sheet or 
at any point on the surface where 
a small access hole is provided. 
The minimum cutting radius is 5 
inches. The high-speed, vertical 
punching motion takes sharp, rec- 
tangular bites 1/4 inch wide out 
of the metal. The inexpensive 
punch and die arrangement can 
be resharpened many times. 

Compressed air at 90 to 100 
psi entering the tool through a 
3/8-inch hose provides maximum 
operating efficiency. Air flow to 


the motor is controlled by either 
a safety lever or a_ thumb-flip 
throttle. The tool is 15 inches long 
and weighs 12 1/2 pounds. A uni- 
versal electric version of the same 
tool is built for operation on a 
115-volt, 60-cycle circuit. 

Circle Item 607 on postcard, page 225 


Thin-Wall-Tube Cutter 


A tube cutter designed to cut 
thin-wall tubing of various metals 
in any length with a minimum or 
complete absence of burr has been 
brought out by the Special Ma- 
chine Co., Winsted, Conn. Em- 
ploying the principle of parting 
metal, this machine is dustless and 
chip-free in operation. The cutting 
head is engaged by an air cylinder 
activated by an _ electric limit 
switch and it is also equipped with 
a manual engaging lever. 

Tubing is fed to the desired 
length through a guide in the oper- 
ating head. The cutting head is 
engaged by contact with a pre-set 
electric limit switch which acti- 
vates an air cylinder, or the air 
cylinder may be activated by a 
manual lever. When engaged, the 
cutters and supporting-roller idlers 
converge on the tubing and com- 
plete the cut. One cutter or three 
cutters will be employed, depend- 
ing on the material and wall thick- 


ness of the tube. The No. 104 








Burrless tube cutter made by the Special Machine Co. 
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ANNOUNCING 
NEW 


HEAVY DUTY & 
AND 8" HICYCLE GRINDERS 


Heavy Duty Hicycle Angle Grinder 
with rotating wheel guard. 


Model CP-550-SG-4500 Heavy Duty Grinder 
maintains speed under load, lets the operator 
really lean into the work. 


Heavy Duty Hicycle Angle Sander with 9” pad. 


Here are two all new CP heavy duty Hicycle Grinders . . . brutes for power, 
demons for speed. Hicycle squirrel-cage induction motors running on 180 
cycles, 220 volt, 3 phase current provide Built-in Overspeed Protection 
because maximum speed is always constant, always within safe wheel limits 

. speed sag under load is less than 15%. 

New with these models is the CP “Tri-Flo” Cooling System that mini- 
mizes “hot spots”. This highly efficient system cools motor windings, rotor 
shaft, main bearings, gear case and switch. Keeps the temperature rise at 
key points as much as 28° lower than with conventional type cooling. 

You get these 7 extra advantages with CP Hicycle Grinders 
1—Hicycle Motor of advanced squirrel-cage design means no brushes to 
replace, no armature to burn out. 2—Power/Weight Ratio is outstanding 
because high strength magnesium castings are used for motor, gear case 
and switch handle. 3—Oil Sealed Ball Bearings lubricated for life. 4—/nter- 
changeable motors, motor housings, switch handles and switches on all 
straight and angle models. 5—Heavy-duty switches have dust tight seals 
and phenolic spacers for insulation from motor and to minimize vibration. 
6—Extra heavy micro-mesh gearing heat-treated for long service. 7—Guards 
fully conforming to A. S. A. safety codes. 

Write for complete information on these newest CP Hicycle Heavy 


Duty Grinders. Chicago Pneumatic Tool Company. 8 East 44th Street, 
New York 17, N. Y. 


Chicago Pneumatic 


ELECTRIC TOOLS ¢ PNEUMATIC TOOLS « AIR COMPRESSORS ¢ DIESEL ENGINES e ROCK DRILLS ¢ HYDRAULIC TOOLS * VACUUM PUMPS ¢ AVIATION ACCESSORIES 
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standard model will cut tubing 
1/4 to 3/4 inch in diameter and 
in lengths to 48 inches. Adaptation 
to any length is provided as neces- 
sary by extending the track of the 
electric limit switch. Other models 
are offered to handle diameters up 
to any required size. 

Circle Item 608 on postcard, page 225 


Multiple-Pump Hydraulic 
Power Unit 


A multiple-pump hydraulic 
power unit of a new L-shaped de- 
sign is now being manufactured 
by Double A Products Co. (a 
subsidiary of Brown & Sharpe 
Mfg. Co.), Manchester, Mich. This 
“CircuitMaster” unit reduces the 
amount of external piping and 
valve panels by 40 per cent or 
more. It was originally built to 
power a core blower in an auto- 
mated foundry. With the clutter- 
free top removed, the fluid from 


“CircuitMaster” hydraulic power unit 


individual drain and return lines 
can be seen while the unit is run- 
ning, a feature which serves to 
speed up trouble-shooting. 

One double-end electric motor 
drives five separate pumping sta- 
tions which are automatically con- 
trolled by high-low valve panels 
and__ solenoid-controlled __ relief 
valves. External connections are 
brought out to a_ convenient 
flanged manifold (extreme left) 
for easy hookup. 

Circle Item 609 on postcard, page 225 


Rotary-Table Milling Machine for 
Processing Nonferrous Parts 


A machine designed for face- 
milling nonferrous parts has been 
brought out by the Onsrud Ma- 
chine Works, Inc., Niles, Ill. This 
equipment is supplied with attach- 
ments for secondary operations and 
provides the unusual combination 


of high milling speeds and fast 
rotary-table feeds. It is built to 
have the rigidity of the finest bed 
type machine and to assure high 
production and accuracy in milling 
aluminum or any other nonferrous 
metal. The basic machine has a 


Onsrud rotary-table milling machine designed to handle nonferrous work 
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single vertical head for face mill- 
ing. A second milling head can be 
supplied as extra equipment. The 
latter head makes possible, in a 
single pass, such double operations 
as roughing and finishing, face 
milling, and profiling or milling at 
two elevations. 

Identified as the Onsrud MM-48 
Mach-Mil, this machine is the first 
of a series of types to be offered. 
For the majority of face-milling 
operations, the rotary feed table 
provides the following advantages: 
(1) the feed motion is continuous, 
(2) no production time is lost for 
loading and unloading, (3) the 
cutter is not dragged over the fin- 
ished surface during a_ return 
stroke, (4) higher table feeds can 
be employed, and (5) multiple 
operations in a single pass, using 
the second milling head, are easily 
performed, including operations 
such as combination roughing and 
finishing or profile milling. 

To achieve the degree of accu- 
racy required in production mill- 
ing, this equipment has been de- 
signed to provide maximum 
rigidity. The machine is equipped 
with a specially designed high- 
speed milling head of the type 
used successfully for many years 
in aircraft production. This type of 
head provides the high-speed cut- 
ter rotation desirable for milling 
nonferrous metals, particularly the 
aluminum alloys. 

The table has a work-surface 
diameter of 48 inches. Vertical ad- 
justment of the face-milling head 
ranges from 2 to 15 inches, meas- 
ured from table surface to spindle 
nose. The column position is also 
adjustable, providing a radial ad- 
justment of the milling head rela- 
tive to the table ranging from 12 
to 28 inches, measured from table 
center to projected axis line of the 
spindle. One of many milling heads 
available is a 10-hp motorized 
spindle unit with a speed of 600 
rpm. High-speed table drives are 
available in a choice of two speed 
ranges. The standard rotary-table 
drive provides an infinitely vari- 
able peripheral feed rate of 18 1/2 
to 150 ipm (inches per minute) and 
the optional table drive provides 
an infinitely variable peripheral 
feed rate of 37 to 300 ipm. 

Circle Item 610 on postcard, page 225 
(This section continued on page 230) 
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PRECISION BORING OF 42’ LENGTH 
CAM AND CRANKSHAFT oe 


SNYDERIZING Meets the Demand for 
Quality Parts for the Soaring Sixties 


This 12-cylinder block is for heavy duty truck 
and marine engines aimed at taking a bigger 
bite of this booming market. Our Snyder special 
7-station machine is helping this manufacturer 
SNYDERIZE for the Soaring Sixties by pro- 
viding boring tolerances which make his product 
outstanding. 


: : Standard Features of Snyder Machines 
In regular production at a rate of 31 pieces per 
hour, main and camshaft bearing holes are rough |. SHYDER UNITS equipped with pasion ond ground steel ways, 
and semi-finish bored simultaneously with all 2. Building block principle throughout. 
diameters held to manufacturers’ specifications 4. Avtemetic lubrication . 
for alignment, roundness and concentricity. 4. Welking beom transfer ber. 
The distributor hole is also semi-finish bored in 5. J.C Standards throoghout. 
this machine to establish proper location to 6. Electrical interlocks and full depth circuit throughout. 
cam and crank bores. 7. Panels equipped with SNYDER CIRCUIT SLEUTH. 


Advanced engineering, both in product and pro- 


duction machines, is the best possible preparation Re Y 

for the competition of the next decade. We’ll be 

happy to show you, too, how to SNYDERIZE 

for the Soaring Sixties to gain more efficient .< ° R P Oo R & T : .°] N 
parts handling, gaging, assembly and machining. (Formerly Snyder Tool & Engineering Company) 


Write or phone for new brochure on machines 3400 E. LAFAYETTE—DETROIT 7, MICHIGAN 
for profit improvement. Phone: LO 7-0123 
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THIS is No Ordinary Power Hack Saw Blade 


This is the unbreakable MARVEL High- 
Speed-Edge Hack Saw Blade—the first 
bi-metal blade—invented, developed and 
introduced by MARVEL. This blade is a 
combination of two materials best suited to 
the requirements of an efficient hack saw 
blade . . . a narrow high speed steel cutting 
edge permanently welded to a tough, non- 
brittle alloy steel body. Each blade is triple 
tempered to assure long life and maximum 
toughness to the cutting edge. Develop- 
ment of this high-speed-edge blade made it 
possible to cut any kind of material from 
the free machining steels to the toughest of 
alloys, fast, accurately and economically. 
Just one type blade to handle any job — no 
switching blades to cut different materials. 
Like all good things, attempted copies of 
this blade have been numerous, but its per- 


Write for latest cutting tool Bulletin and 


the name of your nearest MARVEL Distributor 


formance has been unequalled by any of 
the imitators. 


The MARVEL high-speed-edge hack 
saw blade can be tensioned from 200% to 
300% tauter than any ordinary hack saw 
blade, a definite advantage which permits 
heavier feed pressures to be used without 
deflection or fear of breakage. 


An extremely rugged cutting tool, this 
one type blade, the MARVEL High-Speed- 
Edge Hack Saw Blade, will cut any ma- 
chineable metal with outstanding economy, 
accuracy, long life and complete safety —it 
is unbreakable. 


Ask for MARVEL Blades by name and 
you can be sure you're getting the best on 
the market. Leading Industrial Distrib- 


utors have them in stock. —— 


Mat A 
272 
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ARMSTRONG-BLUM MFG. CO. 5700 W. Bloomingdale Ave., CHICAGO 39, U.S.A. 
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NEW CATALOGUES 





COUNTERS—Veeder-Root Inc., Hartford, 
Conn. Folder entitled “‘A Fresh Edge on 
Competition,’’ describing the advantages 
to be gained by including counting de- 
vices in the design of machinery for 
manufacturers of machinery, appliances, 
instrumentation systems, and military 
equipment. The folder is available on 
letterhead request from the Sales De- 
partment, Veeder-Root Inc., 20 Sargeant 
St., Hartford 2, Conn. 


VALVES—Parker-Hannifin Corporation, 
Parker Hydraulics Division, Cleveland, 
Ohio. Catalogue files 1553-A72 and 
A73, describing hydraulic control valves 
with nominal capacity of 150 gpm (gal- 
lons per minute) now being made by 
Parker Hydraulics Division for use on con- 
struction machinery and other heavy-duty 
mobile equipment. The valves are engi- 
neered to provide finely controlled meter- 
ing characteristics in raising, positioning, 
rotating, holding, or lowering operations. 
They feature exceptionally low pressure 
Gs 5: 0c: 5 bo ATES oa eee ane 501 


SURFACTANTS—wUnion Carbide Chemi- 
cals Co., Division of Union Carbide Cor- 
poration, New York City. 44-page book- 
let, describing the properties and uses of 
“Tergitol’”’ surfactants. The booklet con- 
tains extensive data for eight nonionic 
and four anionic Tergitol surfactants, in- 
cluding selection, solubilities, properties, 
formulations, applications, performances, 
specifications and test methods, shipping, 
bulk storage, and physiological properties. 
A detailed bibliography and reference 
section is included. 50 


DRILLING—Brown & Sharpe Mfg. Co., 
Turret Drilling Division, East Norwalk, 
Conn. Booklet T-102, called ‘Drama in 
Drilling,’’ presenting case histories of ap- 
plications on their turret drilling ma- 
chines, Applications include random hole 
patterns in one, two, and many planes, 
concentric bolt circles (flat surfaces and 
at different angles), and straight-line hole 
patterns with photographs of tooling and 
Grawinge GF Pots. oo ssc hesnesce 503 


COLD-FINISHED CARBON-STEEL BARS 
—Joseph T. Ryerson & Son, Inc., Chi- 
cago, Ill. Revised bulletin giving informa- 
tion on additional types of leaded-steel 
bars including Ledloy 375, the fastest 
machining steel available. Stock sizes and 
shapes of more than twenty different 
kinds of cold-finished carbon-steel bars 
are shown, along with comparative data 
on strength, workability, machinability, 
and heat-treatment response, as well as 


STARTERS—Cutler-Hammer inc., Mil- 
waukee, Wis. Folder (ED-30) covering 
company’s complete line of nonreversing 
combination starters through NEMA Size 
4. Data provided include descriptions, 
photos, and enclosure dimensions for all 
popular combination starters with either 
motor circuit switches or with circuit- 
Sane. hi a. eS 505 


BOLTS—Standard Pressed Steel Co., Jen- 
kintown, Pa. Bulletin (Form 2527) offer- 
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ing complete data on a new line of air- 
pn bolts rated at 250,000 to 290,000 
psi tensile strength—allegedly the world s 
strongest. Detailed performance data in- 
clude graphs charting tensile and fatigue 
strength characteristics of the new fasten- 
ers—designated EWB 26—and other 
comparable aircraft bolts. ......--- 506 


GRINDING OF MILL ROLLS—Landis 
Tool Co., Waynesboro, Pa. Bulletin RG- 
59, giving the correct procedure for 
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grinding the body of mill rolls, a highly 
controversial subject. This booklet con- 
tains information never before published 
on speeds, feed rates, traverse speeds, 
work speeds, wheel dressing, coolants, 
lubrication, conditioning, and the effects 
of hard- and soft-acting wheels. .. .507 


BLAST CLEANING—Pangborn Corpora- 
tion, Hagerstown, Md. Bulletin No. 706, 
concerning small- to medium-size cast- 
ings, forgings or heat-treated parts, 
molders of plastic forms, and recondition- 
ers of brake shoes and other auto parts. 
It describes the exclusive features found 
in the standard-duty line of Rotoblast 
cleaning barrels from 1 ¥2- to 18-cubic- 
PE ME, So ctaceevéuevess 508 


VALVES—Hannifin Co., Des Plaines, Ill. 
Brochure describing the newly revised 
Hannifin “Valve Finder,’ now including 
minimum and maximum capacity co- 
efficients (C.) for the company’s line of 
directional air control valves. The capac- 
ity coefficients (sometimes called flow 
factors) are calculated from laboratory 
measurernents of actual air-flow rates 
through production valves. ........ 509 


GAS WELDING RODS—American Chain 
& Cable Co., Inc., Bridgeport, Conn. 
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Bulletin DH-1277-B, describing rods 
which meet the requirements for fabri- 
cating ferrous metals and are produced to 
weld practically all metals of this class. 
The booklet gives complete information 
about each of the manufacturer’s gas 
welding rods, analysis of the rod, rec- 
ommended uses, welding procedure, and 
physical properties. ............- 510 


SERVO FACILITIES—Moog Servocon- 
trols, Inc., East Aurora, N. Y. Facilities 
book showing the engineering and pro- 
duction facilities of the company’s four 
plants and research laboratory. The book 
presents many items of unique and spe- 
cial equipment designed specifically for 
development and economical volume pro- 
duction of reliable precision electrohy- 
draulic servo components. ........ 511 


DIE PROTECTION—Wintriss, Inc., New 
York City. Bulletin describing the “’Cir- 
cuit Master Mark III’ overload detector 
that literally eliminates costly die dam- 
age due to overload misfeed, buckling, 
pile-up, end-of-material, or other 
EDL, cedeerecavocecwuss 512 


HOSE AND FITTINGS—Weaotherhead 
Co., Fort Wayne Division, Fort Wayne, 
Ind. 128-page catalogue presenting easy- 





Permit No. 53 
New York, N. Y. 














BUSINESS REPLY MAIL 


No Postage Stamp Necessary if Mailed in the United States 








POSTAGE WILL BE PAID BY 


MACHINERY 
93 WORTH STREET 


NEW YORK 13, N.Y. 


READERS’ SERVICE DEPT. 


ARRSESESSARARRNERRAEEE F SaBZBSERRIEE 


SuNOZeRERSARARRERRABEE | 
rae SaeeSeRRRSRRERRREES | 
cnmaacr Sse RRdRRARs eee ; 


“ARESZESSSRARRRERRSREE | 
ySMASROSCHRRERRERREAPE : 


SuageRERRSSE 
*RnIBSESSSARIARERR AES : § aasaacesecs 
“ARoDOreaSRARRARRRAEES GB RBZUREREETE 
PELEL TELE Et 
Sa8S8c8835 
oam@escOsagQARacRageee & S SBBaRSERsEE8 
PEEELLL EL Ee 
aReseseaecs . 


eoeseseeceeseeeeoeoseeee 
eee 


eee 


nnanscereguaaznagaauge « Esaaususesace ¢ 
~nnaeseReggegsneeaeaed & © SaBSSSeeasae i : E 


to-find specifications, technical data, 
sizes, descriptions, applications, and in- 
stallation instructions on the company’s 
hose and hose assemblies, brass and steel 
tube fittings, hose and tube worki 
tools, stock cabinets, etc. ........ 51 


CYLINDERS—Airmatic Vaive, Inc., 
Cleveland, Ohio. Bulletin 91017 describ- 
ing in detail the company’s line of air, 
water, and oil cylinders and valve-cylinder 
combinations for today’s automation ap- 
plications, It also supplies specifications, 
ordering information, outstanding fea- 
tures, and dimensions. .......... 514 


FLAME PLATING—Linde Company, Di- 
vision of Union Carbide Corporation, In- 
dianapolis, Ind. Folder describing Linde’s 
flame-plating process, Linde’s controlled 
detonation process for applying thin, 
dense coatings to most metals to com- 
bine desirable base metal and coati 

SDS. & Saks ekR see been oens 515 


ROLLER BEARINGS—Torrington Co., 
Torrington, Conn. Catalogue 359, pre- 
senting new HJ series roller bearings, 
featuring a patented one-piece ae ae. 
sign. The unique cage design permits use 
of the new bearings at speeds higher than 
possible with conventional full 

ment roller bearings. 


FLUID-POWER EQUIPMENT—Oi r 
Co., Milwaukee, Wis, Bulletin 10051-H, 
including specifications, illustrations, ref- 
erences, and descriptive matter on the 
complete line of the company’s fluid- 
power standard equipment. Included in 
the listings of this equipment are: pumps, 
motors, transmissions, and cylinders. 517 


TUBE-FITTINGS FINDER—Parker-Han- 
nifin Corporation, Parker Fittings & Hose 
Divison, Cleveland, Ohio. Bulletin 43061, 
offering condensed information to help 
select proper fittings for various service 
and installation requirements. It includes 
shape charts for six types of industrial 
tube fittings and illustrations of tube- 
GE WEN ss 065444 cuban cane 518 


HYDRAULIC MACHINES—Boker Broth- 
ers, Inc., Toledo, Ohio. Bulletin illustrat- 
ing and describing a number of acces- 
sories which vary the standard cycles of 
hydraulic drilling and tapping machines. 

hey are available for both vertical and 
horizontal models of Baker machines. 519 


PAINTING—Ransburg __Electro-Coating 
Corporation, Indianapolis, Ind. Brochure 
entitled ‘Spray Painting with the Electro- 
static Hand Gun,” presenting data on the 
principles and uses of the No. 2 Process 
Electrostatic hand gun, with six pages of 


pictures of actual production applica- 
We sens 520 


DIAMOND DRESSING—Whee!l Trueing 
Tool Co., Detroit, Mich. Catalogue de- 
scribing “‘Tru-Grit’’ engineered diamond- 
dressing tools, as well as a new “job data 
form” to enable Wheel Trueing engineers 
to show how money may be saved with 
Tru-Grit diamond tools designed to ron 
cific needs. 21 


BEARING BLOCKS—tLink-Belt Co., Chi- 
cago, Ili, Book 2707, giving full informa- 
tion on the company’s complete line of 
babbitted, bronze, and — bearing 
blocks and takeups. company an- 
nounces the addition of 119 new sizes in 
eight series to its line. .......... 522 


SPEED REDUCERS—Ohio Geor Co., 
Cleveland, Ohio, 65-page catalogue cov- 
ering new “Hi-Line”’ series speed re- 
ducers, supplementing the company’s 
186-page general catalogue on stock 
gears and speed reducers. It provides en- 
gineering data, dimensions, and applica- 





tion selection charts on the new 
Line” series fin- and fan-cooled 
ducers, 


PRESSES—Cleveland Crane & Engineer- 
ing Co., Wickliffe, Ohio. Catalogue No. 
2029-A, covering the new line of Steel- 
weld speed-draw presses. Diagrams de- 
pict the unusual patented mechanism 
which provides an operating speed that 
is 80 per cent over that of standard me- 
WR OE, ov occ ccccesesee 524 


MEASURING—Scherr-Tumico, New York 
City. 96-page guide and catalogue en- 
titled “Precision Measuring Tools and 
Instruments,’ featuring a complete line 
of measuring tools and toolroom special- 
ties, optical measuring equipment, gear- 
hobbing and gear-testing machines, as 
well as Tumico precision measuring in- 
struments. 52 


SWITCHING VALVES—Moog Servocon- 
trols, Inc., East Aurora, N. Y. Product 
Bulletin 106, describing the operating 
principles, performance characteristics, 
and typical applications for the com- 
pany’s Series 19 acceleration switchin 
GS Wid wievw's bas000 see 52 


METALWORKING TOOLS—Whitney 
Metal Tool Co., Rockford, Ill. Two 1960 
general catalogues, covering a complete 
line of metalworking tools, including the 
new rod cutter series and the new univer- 
sal bending brakes, as well as punches 
and dies, 527 


HOT HEADING—H. M. Harper Co., Mor- 
ton Grove, ill. Booklet discussing hot 
working in metals, originally the black- 
smith’s art, but today an exact science by 
modern forging machines and precision- 
made high-quality tools at high prone 


GLASSES—American Optical Co., Safety 
Products Division, Southbridge, Mass. 
Catalogue No. 8582, covering the 
company’s entire ultrasonic safety-glasses 
line, containing all data on the “Safe- 
master’ mahogany, pink crystal, and 
metal frames. 529 


ULTRASONIC CLEANING—Ookite Prod- 
ucts, Inc., New York City. Service Bul- 
letin No. 16A, showing how alkaline and 
acidic detergents are frequently better 
for ultrasonic cleaning than the more 
viscous solvents. This is one of six prac- 
tical tips given in the bulletin. ....530 


CARBIDE ROUTER BIT—Sonnet Tool & 
Mfg. Co., Hawthorne, Calif. Folder de- 
scribing the company’s standard tungsten- 
carbide router bits for use on aluminum, 
plywood, acrylic plastics, Bakelite, resin- 
based plastics, stainless sheets, and fiber- 
EL, Cais c0ew canewaa 531 


COMPARISON CHART—Peter A. Frasse 
& Co., Inc., New York City. Data Chart, 
Sec. A, No. 4, providing a comparison 
of properties for eighteen different grades 
of stainless steel, including the recently 
developed precipitation-hardening Grades 
PENS 6 6b a eas eee 40 532 


IN-LINE FILTER—Arrow Tools, Inc., Chi- 
cago, Ill. Bulletin No. 1L-605, describing 
a hydraulic in-line filter, applicable for 
either pressure or suction side of pump. 
It is constructed for thorough protection 
of hydraulic machinery and oil-recircu- 
lating equipment. .............. 533 


OPTICAL ANALYSIS—Jones & Lamson 
Machine Co., Comparator Division, 
Springfield, Vt. Catalogue presenting dia- 
grams and specifications, as well as a de- 
scription of a new optical method for the 
inspection and analysis of fine-pitch in- 
WEL Gee Leen ees 64 Cewees chase 534 


WHEEL - FORMING ATTACHMENT — 
Pratt & Whitney Co., Inc., West Hart- 
ford, Conn. Brochure featuring Model 5 
Diaform wheel-formi attachment for 
permanent mounting. It has the advan- 
tages of fast truing and increased os 


ALLOYS—Carpenter Steel Co., Alloy 
Tube Division, Union, N. J. Bulletin fea- 
turing tubing and pipe made of Hastelloy 
Alloys B rm C. It outlines applications of 
these super corrosion-resistant alloys and 
describes their resistance to corrosive 
WAGE. + ck ccc cdatebek<otasteee 536 


GRINDING OPERATIONS—Cincinnati 
Milling Products Division, Cincinnati Mill- 
ing Machine Co., Cincinnati, Ohio. Cata- 
logue entitled “Cincinnati Snagging 
Wheels” (PG-356), describing the fea- 
tures and proper selection of these 
wheels for swing-frame, floor-stand, and 
portable grinding. 537 


ALUMINUM—Bunting Brass & Bronze 
Co., Toledo, Ohio. Brochure entitled ‘The 
Technology of Bunting Bearing Aluminum 
Bars,’ describing aluminum bearing ma- 
terial now available in the form of tubular 
and solid bars. Economic an 
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SLICING MACHINE—DoALL Co., Des 
Plaines, lll. Circular describing the new 
Microtom-atic slicing machine Model 
MTA-7, which uses diamond wheels to 
produce thin, accurate slices of brittle 
materials at high, sustained production 


THREAD CHASING—Jones & Lamson 
Machine Co., Machine Tool Division, 
Springfield, Vt. Catalogue describing J& 
L autothreader, which facilitates single- 
point thread chasing for J & L turret 
lathes with automatic cycle. .....- 540 


PRESS BRAKES—Dreis & Krump Mfg. 
Co., Chicago, Ill. Bulletin No. $59, fea- 
turing two light-duty models of mechani- 
cal press brakes—Model 131, 11-ton co- 
pacity, and Model 265, 25-ton 
capacity. 541 
TUBING—Jones & Laughlin Steel Cor- 
poration, +"o< Fy bees oes a 
burgh, Pa. Circular giving specification 
on »Jal-Smooth,”” a new drawn-over 
mandrel electricweld tube to meet critical 
requirements for cylinder tubing. . . .542 


GRINDING WHEELS—Macklin Co., Jack- 
son, Mich. Brochure oe grind- 
ing wheels. It describes the red char- 
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acteristics of aisc wheels and provides 
performance records on various disc 
grinding operations. 4 


COLD-HEADING WIRE—Universal-Cy- 
clops Steel Corporation, Bridgeville, Pa. 
Brochure describing stainless-steel cold- 
heading wire. It compares the cost, cor- 
rosion resistance, and cold-heading char- 
acteristics of the commonly used grades 
of this wire 544 


FURNACES—General Electric Co., Sche- 
nectady, N. Y. Bulletin GED-3991, con- 
taining illustrated descriptions of G-E’s 
complete line of electric elevator furnaces 
for batch annealing of standard and 
pearlitic malleabe iron. .......... 545 


CARBIDE BURRS—Thomas C. Wilson, 
Inc., Long Island City, N. Y. Catalogue 
CB-59, describing a complete line of 
solid-carbide burrs for use with power 
hand tools and flexibie-shaft machines 
for cutting metals, plastics, and other 
materials. 


RECORDERS—General Electric Co., 
Schenectady, N. Y. Bulletin GEA- 6933, 
providing buying information on a com- 
pete line of recording instruments, in- 
cluding dimensions and chart speeds, 
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operating specifications, applications, fea- 
tures, and accessories. 547 


DRILL HEAD—Cleveland Pneumatic In- 
dustries, Inc., Skokie, Ill. Leaflet describ- 
ing heavy-duty multiple-spindle drill head. 
Designated as ‘Hercules,’ the Model 98- 
X is designed for extra-heavy duty and 
offers a drilling capacity greater than the 
standard Model 98 drill head. 548 


SCREW DRIVER—Ingersoll-Rand Co., 
Phillipsburg, N. J. Folder featuring small, 
air-powered screwdriver designed to re- 
duce exhaust noises to a whisper, called 
the “‘Cushionair”’ screwdriver. 549 


BENDING MACHINES—Pines Engineer- 
ing Co., Inc., Aurora, Ill. Circular pre- 
senting data on the seven standard 
models of the company’s rotary type 
bending machines for tubing, pipe, ex- 
trusions, and rolled sections. 550 


VALVES—Waterman Engineering Co., 
Evanston, Ill. Bulletin (A-300), illustrat- 
ing cartridge style, pressure-compensated, 
hydraulic flow-regulating valves. .. 551 


BAND SAW—Henry G. Thompson & Son 
Co., New Haven, Conn. Circular describ- 
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ing the company’s Milband band saw, 
and outlining the advantages that band 
sawing with high-speed-stee! band — 
offers over other cutoff methods. . .552 


CUTTING TOOLS—Precision Twist Drill 
& Machine Co., Crystal Lake, Ill. Cata- 
logue describing taps and gages in addi- 
tion to company’s complete line of high- 
speed and carbide drills, reamers, and 
end mills. 553 


BUS DUCTS—Bulldog Electric Products 
Division, |-T-E Circuit Breaker ., De- 
troit, Mich. Folder describing ‘’BUStribu- 
tion’’ Duct, a duct and safety plug for 
the distribution of electrical current. 554 


RATCHET WRENCHES—towell Wrench 
Co., Worcester, Mass. Catalogue No. 62, 
presenting a simplified method for figur- 
ing correct wrench size for any bolt or 
nut diameter. 55 


PRESSES—A. B. Farquhar Division, The 
Oliver Corporation, York, Pa. Bulletin 
M-1000, describing the company’s O. = ‘x 
mechanical gap presses 556 


VISES AND CHUCKS—L-W Chuck Co., 
Toledo, Ohio. Catalogue presenting vises, 
chucks, and dividing heads. 557 


CHUCKS—Pratt & Whitney Co., Inc., 
West Hartford, Conn. Catalogue describ- 
ing precision chucking devices which in- 
crease accuracy, meet almost any work 
size requirement, and speed work. . .558 


FLEXIBLE SHAFT EQUIPMENT—Wyzen- 
beek & Staff, Inc., Chicago, Ill. Catalogue 
No. 59, ‘featuring flexible shafts and 


drilling, filing, and polishing accessories. 
559 


SEAM WELDERS — Federal Machine & 

Welder Co., Warren, Ohio. Bulletin S-59; 

describing a new line of seam welders. 
5 


DRILL POINTING—Winslow Product En- 
gineering Corporation, Arcadia, Calif. 
Brochure describing the Model 100 Win- 
slo-matic drill pointer which produces 
helical, split point, or conventional 


MICROMETERS—J. T. Slocomb Co., 
South Glastonbury, Conn. Brochure fully 
illustrating representative groupings of 
the complete line of the company’s mi- 
crometers. 5 


COLLETS—Benco Collet Mfg. Co., Cleve- 
land, Ohio. Catalogue 59, illustrating and 
describing its line of collets, pushers, feed 
fingers, and pads for all types of screw 
machines as well as lathe collets. . .563 


CLUTCHES—Pic Design Corporation, 
East Rockaway, N. Y. Booklet entitled 
“Magnetic Clutches and Their Applica- 
tions.’ It has complete details on design 
and applications, as well as technical 
and testing specifications. 5 


PRECISION BALLS—Hartford Steel Ball 
Co., West Hartford, Conn. Catalogue 
featuring precision balls and related bear- 
ing products. Included are the new 
AFBMA ball standards. 5 


DRILL—Chicago-Latrobe, 
Folder 
Tork’’ 


Chicago, Ill. 
describing the company’s “‘Lo- 
chip-breaker drill. 56 


BAND-SAW BLADES—Capewell Mfg. 
Co., Hartford, Conn. Bulletin featuring 
L-100-M ‘’Speed-Band,” a new concept 
in band-saw blades. 567 
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New Stanley H270 Heavy Duty Build- 
ers Saw, made by Stanley Electric 
Tools, Division of The Stanley Works, is 
“built for the professional, priced for 
everyone.” Fafnir-equipped for long, 
trouble-free service, this big capacity 
saw offers light weight, power to spare, 
extra-strong construction, other mod- 
ern, work-saving features. 
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New Stanley power saw, Fafnir ball bearing equipped, 
designed to deliver nearly 40% more cutting force! 


Armature, saw shaft, even the blade guard 
Fafnir-mounted for free-starting, 
no-maintenance, heavy-duty performance 


Nearly 40% more cutting force at working speeds, 
with 27% less operator effort! This new Stanley 
power saw represents a design achievement of the 
first order. And to insure long, efficient service life, 
Stanley makes generous use of Fafnir precision ball 
bearings. Even the blade guard: is~Fafnir-equipped 
(with an aircraft type bearing), for responsive ac- 


Sealed and shielded Fafnir ball bearings meet 
specific service requirements in Stanley saws 


(Oo | Felt seal and shield i, 2 Plya-Seals 
a (Motor Armature) | (Blade Guard) 


i ) 
\ 
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Plya-Seal and shield 
(Saw Shaft) 


tion at the slightest pressure. On the armature and 
saw shaft, Fafnir ball bearings all but eliminate fric- 
tion and wear. Bearing maintenance is eliminated, 
too. Various combinations of seals and shields lock 
out contaminants, lock in factory-packed lubricant. 
No danger of faulty or neglected lubrication... virtu- 
ally no chance of bearing failure. 

Take advantage of Fafnir’s “designer’s approach” 
to bearing problems. You’ll find Fafnir’s breadth of 
experience and diversity of line insure precise an- 
swers. Write The Fafnir Bearing Company, New 
Britain, Connecticut. 
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For more dota, circle this page number on inquiry card 


FAFNIR 


BALL BEARINGS 


229 





Drop-Forged Hoist Hooks 


A series of drop-forged alloy-steel 
hoist hooks that is said to offer 25 
per cent greater load capacities 
than carbon-steel hooks of the same 
size added to line manufactured 
by J. H. Williams & Co., Buffalo, 
N. Y. These hooks have the advan- 
tage of providing extra capacity 
without increasing the size or 
weight. The 25 per cent load- 


capacity differential also permits 
the use of alloy hooks one size 
smaller than corresponding carbon- 
steel hooks and still retains equal 
or greater capacity. Size for size, 
the carbon- and alloy-steel hooks 
have identical physical dimensions 
in the safety and regular, eye or 
shank patterns. Capacities now 
range from 3/4 ton to 68 3/4 tons 
safe working load, using a safety 
factor of four. 

Circle Item 611 on postcard, page 225 


RCA Limit-Signalling 
Comparator 


Limit-signalling comparator, Model 
765, with piston gaging attach- 
ment introduced by the Radio 
Corporation of America, Indus- 
trial and Automation Division, De- 
troit, Mich. This precision instru- 
ment is designed for receiving and 
small-lot inspection, or spot check- 
ing of production runs. It can be 
used with standard-height stands 
or special fixtures for manual in- 
spection or for automatic in-process 
or post-process gaging and segre- 
gation. An RCA standard air-elec- 
tronic kit is also available for 
adapting the LSC for air gaging. 
Nine different gage heads are 
available, permitting direct read- 


230 


ings ranging from 0.000050 inch 
per dimension with the Type A-l 
to 0.001 inch per dimension with 
the A-20. These can be further 
interpolated visually. In setting up 
the comparator the gage head is 
first adjusted by means of the 
vernier until the reference part 
size is indicated on the meter. 
Then with the setup switch in 
proper position, the desired limits 
are dialed in and the coarse and 
fine signal controls are adjusted. 
Normally open and closed contacts 
operated by the limit signals are 
located at the back of the panel 
for operating audible signals, elec- 
tric counters, and reject gates, or 
for machine control. 

Circle Item 612 on postcard, page 225 


Indicating Controller and 
Valve Positioner 
Two-in-one instrument that com- 


bines, in one valve-mounted unit, 
the functions of (1) an indicating 


pneumatic controller for tempera- 
ture or pressure, and (2) a “valve 
positioner,” which amplifies air 
power to provide accurate and 
rapid positioning of a pneumat- 
ically operated control valve. 
Called a “Pilot-Positioner,” this in- 
strument is being offered by the 
U. S. Gauge Division of American 
Machine & Metals, Inc., Sellers- 
ville, Pa. Pneumatic controllers 
with separate valve-mounted posi- 
tioners have been available for 
some years. The unique feature of 
the Pilot-Positioner is its combina- 
tion of the two into one compact, 
relatively low-cost package. By 
being located close to the process 
and to the valve it controls, the 
Pilot-Positioner minimizes trans- 
mission lags and provides a high 
order of precision and speed in 
valve positioning. It can be 
mounted by the valve manufac- 
turer on most makes of diaphragm 
motor valve, or certain other types 
of pneumatic operating or control 
devices and requires only one air 
supply. 

Circle Item 613 on postcard, page 225 


Sonnet Turret Lathe 
Tool-Holder 


Sonnet “Tru-Align” turret lathe 
tool-holder that corrects for both 
radial and angular misalignment 
between the center line of spindle 
and the center line of the turret 
holder made by Sonnet Tool & 
Mfg. Co., Hawthorne, Calif. It 
is designed to feed the tool into 
the work in perfect alignment with 
the spindle. Unlike floating tool- 
holders, the “Tru-Align” locks the 
tool in position once true center 
alignment between turret and 
spindle is established. No fur- 
ther adjustment is required. The 
“Tru-Align” holder was designed 
primarily for close-tolerance fin- 
ishing operations, such as counter- 
boring, step reaming, tapping, 
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chasing, reaming, etc. Outside 
diameter of the shank and bore of 
the tool-holder are precision 
ground to assure proper position- 
ing in the turret. Made in a variety 
of sizes to fit most of the popular 
makes of turrct lathes. 

Circle Item 614 on postcard, page 225 


Brown & Sharpe Vernier 
Depth Gage 


depth gage No. 601 


Vernier 


brought out by the Brown & 
Sharpe Mfg. Co., Providence, R. I. 
This gage has a dull chromium 
finish with jet-black graduations. A 
long vernier plate provides easy 


readings in 0.001-inch graduations. 
The vernier graduations are flush 
with the blade graduations, thus 
eliminating parallax. A _ spring 
pressure clamp normally holds the 
blade so that it slides freely to the 
measuring position. Available with 
6-, 12-, and both 6- and 12-inch 
blades which provide readings 
over the full range of 6 and 12 
inches. The base is 2 5/8 inches 
wide. Furnished with or without 
case. 

Circle Item 615 on postcard, page 225 


Maxwell ““Throway”’ Carbide 
Insert Tool-Holder 


Universal-positioning “Throway” 
carbide tool-holder made by Max- 
well Industries, Inc., Ashtabula, 
Ohio. This tool-holder is provided 
with Maxwell’s locking insert and 
adjustable chip-breaker which 
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adapt it for wider use with triangu- 
lar and diamond-shaped carbide 
inserts. It is designed to combine 
the economy of carbide throw- 
away inserts with the advantages 
of universal positioning for all 
metal-turning and shaping opera- 
tions. The  universal-positioning 


feature eliminates the need for sev- 
eral fixed-angle holders of different 
sizes. Instead of removing the 
holder from the machine, only the 
cap and locking insert are loosened, 
the carbide insert indexed, and the 
cap and locking insert retightened 
to position the insert at any de- 
sired angle. The holder remains on 
center with respect to the work- 
piece. 

Circle Item 616 on postcard, page 225 


“Kwik-Chek” Dial 


Comparator 


Dial comparator, one of five new 
gages added to the “Kwik-Chek” 
line of precision measuring instru- 
ments offered by the Industrial 
Division, Hamilton Watch Co., 
Lancaster, Pa. In addition to the 


dial comparator shown, this line 
includes horizontal-jaw gage, hori- 
zontal micrometer gage, recess- 
depth gage, and small-bore gage. 
Specially designed for miniature 
work, the Kwik-Chek line now in- 
cludes tools that permit rapid gag- 
ing of bores, recesses, grooves, and 
many other dimensions to an ac- 
curacy within 0.00005 inch. The 
“Micro Dial” indicator on each of 
the new gages is jeweled, and fea- 
tures both zero and _tolerance- 
pointer adjustments. On _ special 
order it is possible to obtain metric 
dials and a large variety of custom 
features. 

Circle Item 617 on postcard, page 225 


Full-Floating Tool-Holder 


“Tool-Flex” full-floating tool-holder 
designed to fill an important re- 
quirement in making tooling set- 
ups on such equipment as drilling, 
counterboring, spot facing, ream- 
ing, and tapping machines, and 
open-side boring mills. Manufac- 
tured by the Burgmaster Corpora- 
tion, Gardena, Calif., it automati- 
cally compensates for parallel and 
angular machine-spindle misalign- 
ment. It is simple in construction, 
embodying only four main parts. 
The collet is mounted in shock- 
absorbing neoprene rubber which 
permits full-floating action for both 
parallel and angular machine-spin- 


dle misalignment. The amount of 
float desired can be adjusted by 
varying the pressure on the neo- 
prene retaining ring. A full line of 
sizes and types of Tool-Flex 
holders is available. Special holders 
have been built up to 26 inches 
long and weighing 140 pounds 
with a No. 16 taper-shank drive 
for use on a horizontal boring mill 
for driving boring-bars. 

Circle Item 618 on postcard, page 225 
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A BetweenGrinds 


Dear Moon Men: 


This is by way of briefing you 
on a wonderful earth tradition too 
important to be swallowed up in 
a planetary melee. We earth men 
call it the “Yuletide Season” and it 
brings out the very best in us—a 
spirit of good will, fellowship, and 
kindliness prevails throughout our 
world. It is our custom to wish our 
friends the best of everything for 
the coming year, and so we start this 
page with A Very Merry Christmas 
and A Most Happy New Year from 
Macuinery to all our readers! 


Shine vs Pine 


Glittering trees of aluminum (fire- 
proof, nontarnishing, and _ lasting) 
will be standing in many homes this 
Christmas. The trees are made of 


Jr ~\ 
~ s 





Reynolds aluminum and come in kit 
form. All- you have to do is insert 
the branches into pre - drilled 
“trunks.” You can’t read directions— 
you have a funny-looking tree. May- 
be you would in any case. 


The Tick of the Tube 


A 30-pound atomic clock that 
looks like a foot-long electron tube 
is now under construction at the 
Hughes Aircraft Co., and is expected 
to provide “the most precise check 
in the history of the world on the 
effects of gravity on atomic pro- 
cesses.” Dr. Harold Lyons, its in- 
ventor, has explained that the clock 
would “recheck Einstein’s special 
law of relativity which sets forth 
the famous ‘twin paradox’ — the 
orbited clock would return ‘younger’ 
than its counterpart on Earth and if 


E. S. Salichs 


a human twin could be launched 
with the clock, he would return 
younger than his brother who stayed 
home.” We always said, don’t hang 
around the house. 


Meticulous Missiles 


The Army was dissatisfied with 
existing commercial type vacuum 
cleaners for cleaning the complicated 
electronic devices in its Nike Ajax, 
Nike Hercules, Corporal, and Ser- 
geant missile systems. So the U. S. 
Army Engineer Research and De- 
velopment Laboratories came to the 
rescue and developed two vacuum 
cleaners that would meet military 
requirements, such as being oper- 
able on the type of power available 
at missile sites and having attach- 
ments made of nonconductive ma- 
terial to prevent shocks. 





CHIP-TEASE—An eye-opener is the chip 
here illustrated, one of several hundred 
made with a 3-inch, high-speed-steel twist 
drill driven at 0.100-inch feed in mild 
steel by a Cincinnati Bickford 19-inch 
column Chipmaster radial drill. The chips 
were made to demonstrate the rigidity, 
power, and thrust capacity of the Chip- 
master line of radials recently redesigned 
by Giddings & Lewis Machine Tool Co. 
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Cylinders need not 
be expendable 




















tects rod packing, cylinder bore 
and rod surface by removing all 
foreign particles. 


With Extras .. . At No Extra Cost ae aremaker 
+ METAL PISTON ROD SCRAPER pro- 


for longer, more efficient cylinder service 


NEW “SUPER” CUSHION for air or 
pa ney Re a a ra You too—can reduce replacement expenditures 
: : —lower maintenance costs with the T-J Space- 
cena Gaiman. as connie <owanienein maker cylinder line. Designed and engineered 
BORES AND PISTON Robs for greater for ruggedness, and accuracy of operation, the 
protection and reduced wear. Spacemaker assures longer, uninterrupted 
operation. 
¢ PIECE ST assures atte 
RR ae hon Ther eared rer The T-J Spacemaker eliminates tie-rods, gives 
ing life. greater strength, saves space ...and reduces 
costs in all push-pull operations. Immediate de- 
FORGED SOLID STEEL HEADS through- livery in a complete range of styles and capac- 
out entire line. ities ...air or oil. Write for Bulletin SM 155-4, 
today. The Tomkins-Johnson Company, Jackson, 
Michigan. 


PILOTED PACKING GLAND with extra 
long bearing for additional strength 
and support to piston rod. 


NO TIE-RODS TO STRETCH—gives 
you 360° port rotation less 


space used .. . full strength. TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CYLINDER ER 
STREAMLINED DESIGN . . . operating 

pressures to 200 PSI, air; 1,000 

PSI oil, non-shock. 
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California 


Hucnes Arcrarr Co., Culver 
City, Calif., announces that Ipen F. 
Ricuarpson has been appointed 
manager of Hughes Products Group, 
the commercial division of the com- 
pany. Mr. Richardson succeeds Ray- 
MOND B. PARKHURST, who now re- 
sumes his former post of vice-pres- 
ident-manufacturing. 


Union Twist Dritt Co., Athol, 
Mass., and S. W. Carp Drvision, 
Mansfield, Mass., announce the ap- 
pointment of Murray INDUSTRIAL 
Supp.ty Co., Sacramento, Calif., as 
one of their authorized distributors. 


Dr. Lioyp P. SmirH has joined 
AERONUTRONIC, a division of Ford 
Motor Co., Newport Beach, Calif., 
as director of research operations. 


Illinois 


WALLACE Suppiies Mrc. Co., 
Chicago, IIl., announces that the fol- 
lowing dealers will handle its line of 
bending machines and abrasive cut- 
ting units: 

In the Portland, Ore., normal 
trade area: Allied North West Ma- 
chine Tool Corporation, 1222 S, E. 
7th Ave., Portland 14, Ore. 

In the Seattle normal trade area: 
Perine Machinery & Supply Co., 
1921 First Ave. S., Seattle 4, Wash. 

On the West Coast: Harley-Pence 
Machinery Co., 1805 N. Hillhurst 
Ave., Los Angeles 27, Calif.; Ma- 
chinery Sales Co., 2838 Leonis Blvd., 
Los Angeles 58, Calif.; M. M. 
Thackaberry, Inc., 1800 S. Soto St., 
Los Angeles 28, Calif. 

In the Cleveland normal trade 
area: Cleveland Duplex Machinery, 
1495 Warren Road, Lakewood 7, 
Ohio. 

In central Michigan: Lakeshore 
Machinery & Supply Co., 400 W. 
Laketon Ave., Muskegon, Mich. 

In the Pittsburgh - normal trade 
area: Leonard R. Nourie, Inc., 
2414 W. Liberty Ave., Pittsburgh 
26, Pa. 

In eastern Pennsylvania, southern 
New Jersey, Maryland, and Dela- 
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ware: Edward A. Lynch Machinery 
Co., 29 E. Wynnewood Road, 
Wynnewood, Pa. 


CLEARING Division of U. S. In- 
dustries, Inc., Chicago, Ill., has 
named EuGENE P. CUNNINGHAM sen- 
ior vice-president. Mr. Cunningham 
has been with the Clearing organi- 
zation since 1934, when he joined 
the engineering department. He has 
progressed steadily to his present 
position. RaLpH LEONARD has been 


Eugene P. Cunningham, new senior 
vice-president, Clearing Division, 
U. S. Industries, Inc. 


appointed sales engineer to handle 
Clearing lathes in Philadelphia and 
the Eastern Seaboard. 


CranegE Pacxinc Co., Morton 
Grove, Ill., has just completed the 
first plant devoted exclusively to the 
full scale processing of Du Pont 
Teflon—a postwar plastic material 
that has done much to further major 
advancements in rocket and missile, 
aviation, electronic, and chemical in- 
dustries. 


Kroppr Force Co., Chicago, IIl., 
announces that RaymMonp _ T. 
O'KEEFE, JR., executive vice-pres- 
ident and treasurer of the company, 
has been elected chairman of the 
board to succeed Roy A. Kropp, who 
retired last week. 


Paul W. Christensen, Jr., president, 
National Metal Trades Association 


NATIONAL MeTAL TRADES Asso- 
cIATION, Chicago, IIl., elected Pau. 
W. CHRISTENSEN, JR., president of 
the Cincinnati Gear Co., president 
at its annual meeting in Providence, 
R. I. Long active in the association, 
he is just completing a two-year term 
as treasurer. 


Aurora Pump Division, the New 
York Air Brake Co., Aurora, IIl., an- 
nounces the appointment of Raou. 
D. ELpEr as division sales manager. 
He succeeds JoHn M. BAts, general 
manager. 


BiLt Jonson has been named 
New England representative of the 
Cuttinc Toot & GacE Division of 
Besly-Welles Corporation, South Be- 
loit, Ill. 


Hans W. Deutscu has been ap- 
pointed manager of the SprEcIAL 
Propucts Dtvision, Scully-Jones & 
Co., Chicago, Il. 


Michigan and Indiana 


Howe..t ELectrric Morors Co., 
Howell, Mich., has acquired the 
LELAND ELeEctric Co., a former di- 
vision of American Machine & 
Foundry. Leland, a major manufac- 
turer of 1200 different specifications 
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At Douglas Torrance, 
the major source for sheet metal draw work 


is the Cincinnati 


The state of Hydroforming art at the Torrance facility of 
Douglas Aircraft Co., Inc., El Segundo Div., has progressed to 
the point that their 26” Hydroform® is the major source for 
sheet metal draw work. The photo above shows their Hydroform, 
surrounded by display panels of typical parts produced. These 
display panels are kept at the machine site for the edification of 


visiting tooling and methods engineers. Note the variety of com- META-DYNAMICS DIVISION 


plex shapes and the extreme range of part sizes, all produced on Machines for Metal Forming and Heat Treating 
this machine. 

Many parts formerly fabricated by welding and hand THE CINCINNATI MILLING MACHINE CO 
finishing, or produced by drop hammer, conventional deep draw- Cincinnati 9, Ohio, U.S.A 
ing, or spinning, are now Hydroformed complete in one or two — 
draws. Improved part quality, and incalculable savings in tooling “CINC DSgNATI 
and labor costs, scrap loss and production time have resulted. 

Look into the many advantages offered by Hydroforming 
for producing your sheet metal parts and components. For full 
information, call in a Meta-Dynamics Division field engineer. 















| 


Small shapes are drawn on the 26” Hydroform at Torrance, by using the type draw rings, and punches up to 3”, 4", 5” and 6” in diameter. Fig. 2 
ingenious multiple punch and draw ring set shown below. This tooling is shows a right-hand and left-hand part punch, and draw ring, ready for 
used for the simultaneous forming of up to four parts, or for the production insertion in the tool set. Tools can be changed in two minutes. Fig. 3 
of unusually small parts. The main draw ring (Fig. 1) will accept insert- shows the parts produced. 


<a 





of electric motors, including the ex- 
plosion-proof types and generators, 
now gives Howell three wholly 
owned operating subsidiaries and 
four manufacturing plants. Manu- 
facturing operations will continue at 
the leased 180,000-square-foot Day- 
ton, Ohio, plant. Leland employs 
about 500 people. There will be no 
immediate changes in the personnel 
structure nor in the operation of the 
Howell subsidiary. 


MicuicAN Toot Co., Detroit, 
Mich., announces the appointments 
of L. W. SHeeny, J. C. McFar.in, 
and H. B. Gaumonp to represent the 
firm in the New England states. 
Messrs. Sheehy and McFarlin will 
represent the company in Rhode Is- 
land, New Hampshire, Vermont, 
Massachusetts, southeastern Maine, 
and eastern Connecticut. Mr. Gau- 
mond will represent Michigan Tool 
in western Connecticut, including 
Hartford, Litchfield, New Haven, 
Middlesex, and Fairfield Counties. 


Gien O. Corsetr has _ been 
named southwestern field service 
manager for the INpusTRIAL Con- 
TROLS SEcTION, Bendix Aviation 
Corporation, Detroit, Mich. Mr. Cor- 
bett is located at 10812 Woodland 
N. E., Albuquerque, N. M., and will 
provide liaison service and techni- 
cal assistance to users of Bendix 
numerical-control systems in Al- 
buquerque; Boulder, Colo.; Kansas 
City, Mo.; and Amarillo, Houston, 
Dallas, and Fort Worth, Tex. 


NATIONAL ELectric WELDING 
Macuines Co., Bay City, Mich., an- 
nounces two personnel promotions, 
marking the expansion of its devel- 
opment section. PAu THorNE has 
been named chief electrical and de- 
velopment engineer, HAROLD Bacu, 
former manager of the service and 
research section, has been named 
chief welding engineer. Mr. Bach 
will remain in charge of service and 
test and has been given additional 
responsibility as consultant liaison 
between engineering and test. 


WILLIAM W. WELLBORN has been 
appointed vice-president and direc- 
tor of research and development of 
the AprasitveE Dressinc Toot Co., 
Detroit, Mich. 


Henry V. SHrore has been ap- 
pointed as a service engineer in 
Michigan, Indiana, and Kentucky for 
WEsson Co., Ferndale, Mich. 
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Formsprac Co., Warren (Detroit), 
Mich., has purchased the Rawson 
Division of the O. S. Walker Co., 
Worcester, Mass., and is completing 
the transfer of the operation to its 
Detroit area plant this week. The 
Rawson Division has been the man- 
ufacturer of a patented centrifugal 
clutch, 


Wesson Co., Detroit, Mich., an- 
nounces that FLACK-PENNELL Co., 
320 S. Baum Ave., Saginaw, Mich., 
has been appointed as the stocking 
distributor for the lower peninsula 
of Michigan, north from a line be- 
tween Flint and Grand Rapids. The 
new distributor will have stocks of 
all lines of Wesson cutting tools and 
carbides. 


Georce A. Soute has been ap- 
pointed sales engineer by the Micu- 
IGAN Toot Co., Detroit, Mich., to 
represent the company in Minnesota 
and western Wisconsin on its com- 
plete line of gear production ma- 
chines, tools, and checking equip- 
ment. 


Rospert L. DeEneau has been 
added to the direct-sales staff at 
BuHR MACHINE Toor Co., Ann Ar- 
bor, Mich. Mr. Deneau will serve 
on special assignments out of the 
firm’s Ann Arbor offices. 


L. C. Lucas has been appointed 
district sales manager of the Grand 
Rapids, Mich., territory of the 
MUELLER Brass Co., Port Huron, 
Mich. 


SPECIAL ENGINEERING SERVICE, 
INnc., is now located in its new sales 
and engineering headquarters at 
7630 Wyoming, Dearborn, Mich. 


NATIONAL AUTOMATIC TooL Co., 
Inc., Richmond, Ind., announces the 
appointment of several new distribu- 
tors for its line of Natco 12- to 80- 
ounce capacity injection molding 
machines. Portland Machinery Co., 
Portland, Ore., will be responsible 
for sales in the states of Oregon, 
Idaho, and Washington. Overgard 
Machine Tool Co., Denver, Colo., 
will sell Natcos in Colorado, Mon- 
tana, New Mexico, and Wyoming. 
Price Equipment Co., Monroe, N. C., 
has sales responsibility in Georgia, 
North Carolina, South Carolina, 
Tennessee, and Virginia. Randolph 
G. Milnes Co., Willow Grove, Pa., 
sales territory includes the states of 
Delaware, southern New Jersey, and 
the eastern half of Pennsylvania. 


WHEELABRATOR CORPORATION, 
Mishawaka, Ind., announces the ap- 
pointments of FREDERICK J. Picu- 
ARD as assistant director of market- 
ing and DonaLtp A. SWARDSON as 
manager of abrasive and “Long- 
Lyfe” parts sales. Mr. Pichard’s ini- 
tial responsibility will be to develop 
special marketing programs in keep- 
ing with the company’s plans for 
expansion. 


New England 


Pratt & Wuitney Co., INc., 
West Hartford, Conn., announces 
that Epwarp J. Ferris, Jr., has 
been named factory manager and 
Eart R. Lewis, Jr., production man- 
ager. Mr. Ferris will be responsible 
for coordinating all manufacturing 
operations and Mr. Lewis, for 
all production-department activities 
within the company’s machine tool, 
cutting-tool, and gage divisions, 


(Left) Earl R. Lewis, Jr., production manager and (right) Edward J. Ferris, Jr., 
factory manager, Pratt & Whitney Co., Inc. 
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Johnson’s Cold Stream stops rust—resists rancidity—reduces causes 
of dermatitis. These problems start avhen you ty. 
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performance you pay for. JOHNSON/S 2 WAX 
For information, see your local Johnson industrial distributor. 
“Cold Stream” and “Johnson's” are trademarks of S. C. Johnson & Son, Inc., Racine, Wis. 
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Propucto MACHINE Co., Bridge- 
port, Conn., announces the promo- 
tions of two sales executives. J. 
BRANDON SHAw has become eastern 
sales manager, with headquarters in 
the company’s main offices in 
Bridgeport. Davin S. Hopcson, 
Producto’s Rochester, N. Y., branch 
manager since 1954, is now dis- 
tributor sales manager, with head- 
quarters in the main plant at Bridge- 
port. The promotions of two branch 
managers have also been announced. 
WituiaM F. McCa.uion, employed 
in sales at the company’s Philadel- 
phia assembly plant since he joined 
Producto in 1955, has been named 
branch manager. DonaLp L. Wo L- 
FROM, sales representative in the up- 
state New York area for the past two 
years, has become branch manager 
of Producto’s Rochester assembly fa- 
cilities. 


Norton Co., Worcester, Mass., 
announces that Grorce A. Park has 
retired as sales manager of abrasives 
at the company after a business ca- 
reer of fifty years. On the comple- 
tion of forty years of service, Mr. 
Park was presented a certificate by 
the Grinding Wheel Institute in rec- 
ognition of his years of devoted 
service. Changes in Norton Co.’s 
field sales organization have brought 
territory changes to seven men. 
RicHarp H. MERCHANT, formerly 
abrasive engineer in the Flint, Mich., 
area, has been assigned to the Balti- 
more area. FRANK W. Kroun will 
succeed Mr. Merchant at Flint. 
Greorce C. Crooks becomes the 
abrasive engineer for the New Or- 
leans area. He succeeds Homer L. 
Grsss, who will now cover the Flor- 
ida territory. Rosert H, Jonson, 
formerly of Florida, has been re- 
assigned to Philadelphia. On the 
West Coast, Ronatp L, JANDRON, 


formerly abrasive engineer in the Los 
Angeles area, is now abrasive en- 
gineer in the Seattle, Wash., area. 
He succeeds ARTHUR W. Cox, who 
retired September 30. K. DALE 
Swanson, field engineer at Los 
Angeles since last spring, continues 
in that position, but now assumes 
some of Mr. Jandron’s former re- 
sponsibilities. 


CrrcuLtar Too. Co., Providence, 
R. L., announces the appointment of 
DonaLp McIntire and of BRANCH- 
MERWIN Too. SPECIALISTS as its 
representatives. Mr. McIntire will be 
in charge of Circular Tool Co. sales 
distribution in the state of Indiana. 
His activities will be based at 5129 
W. 12th St., Speedway 24, Ind. 
Branch-Merwin Tool Specialists will 
represent Circular Tool Co. in the 
four-state area of Tennessee, Ala- 
bama, Mississippi, and Arkansas. 
W. B. Branch and C. W. Merwin, 
principals of Branch-Merwin, have 
headquarters at 477 North Belle- 
vue, Memphis 5, Tenn. 


Brown & SHARPE Merc. Co., 
Providence, R. I., announces the fol- 
lowing appointments: JosEPpH E. 
KocHHAN has been named assistant 
general sales manager of the Indus- 
trial Products Division. He was for- 
merly director of systems and audits 
under the direction of the vice-pres- 
ident and treasurer, RaymMonp H. 
Massie will assume duties as direc- 
tor of systems under the vice-pres- 
ident and treasurer. He was for- 
merly Mr. Kochhan’s assistant. AXEL 
CHRISTENSEN has been named sales 
manager, Brown & Sharpe Ltd. He 
reported for his new assignment in 
Plymouth, England, on November 
3rd. He was formerly international 
machine tool representative  sta- 
tioned in Providence. MILLER C. 


BARNEY will succeed Mr. Christen- 
sen as international machine tool 
representative and will remain in 
Providence. 


Lena J. Hopkins, president and 
treasurer, Circular Tool Co. 


Lena J. Hopkins, president and 
treasurer of the Circular Tool Co., 
Inc., Providence, R. I., has been hon- 
ored by Brown University as one of 
twenty Rhode Islanders who have 
distinguished themselves through 
“service to Providence, to Rhode Is- 
land, and to the nation.” 


New York 


THe CARBORUNDUM Co.’s Bonded 
Abrasives Division, Niagara Falls, 
N. Y., has announced a series of pro- 
motions effective January 1, 1960. 
P. R. Junop, salesman in the Buf- 
falo district, will become Philadel- 
phia district sales manager. E. A. 
JAPELY, salesman in the San Fran- 
cisco district, will become sales man- 


(Lett to right) Joseph E. Kochhan, assistant general sales manager; Raymond H. Massie, director of systems and 
audits; Miller C. Barney, international machine tool representative, Brown & Sharpe Mfg. Co.; and Axel Chris- 
tensen, sales manager, Brown & Sharpe Ltd., England 
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RAM TYPE TURRET LATHES 
; Bar - Swing 
Size Capacity | Over Bed 
‘ No. 1 5/8” or | Ga 
Geared Electric 13/16” 41-1/2” ne 
No. 2 lor. ee oo 
Electric 1-1/4” 13-1/2” |. 


No. 3 1-1/2” or 
Universal hee 


No. 4 2” or “A o 
Universal Ps Sse" 18-1/4” 


No. 7 2-1/2", 3” 
Universal or 4-1/2” | 21-1/2" 


SADDLE TYPE TURRET LATHE 


No. 21 2-1/2", 3” 
Universal or-4-1/2” | 21-1/4” 
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BARDONS & OLIVER 


Turret Lathes ...: 


Each of the six Turret Lathes listed is a com- 
pletely different machine, designed specifically 
for one range of work. All units on each machine, 
including the cross slide and carriage, and the 
turret slide and saddle, are “‘sized”’ for a particu- 
lar work range. Thus adequate strength and 
rigidity is' provided, maximum productive capac- 
ity is offered, and at the same time minimum 
operator effort is required. A complete line of 
tooling and attachments is available for each size 
of machine. 








Size 





. 32 2” 





. 33 and 34 3”, 4” and 4-1/2” 





. 35 and 36 5-1/2” and 6-5/8” 





. 38 and 39 8-5/8” and 9-5/8” 





. 312 and 314 12-3/4” and 14” 





. 316 16” 














PyUIND LRAT LTT 


Cutting-Off Lathes 


The Cutting-Off Lathes are designed to chamfer, 
form and cut off pipe, tubing, or bar stock with 
maximum efficiency. The number of pieces pro- 
duced per hour often equals or exceeds that of 
much more expensive and complicated multiple 
spindle machines. Automatic loading tables, 
chamfer attachments, forming attachments, and 
automatic unloading devices are available for all 
sizes of Cutting-Off Lathes. These lathes are 
built as fully automatic, semi-automatic or hand 
operated. 








BARDONS @& OLIVER, INC., 1133 WEST 9th ST., CLEVELAND 13, OHiO 
Manufacturers of Turret Lathes and Cutting—Off Lathes 





ager of Area “A,” Chicago district. 
M. M. Crart, presently field sales 
engineer in Los Angeles, will become 
sales manager of the Los Angeles 
sales district. F. J. BLAKE will con- 
tinue as sales manager of the San 
Francisco district. In addition, Mr. 
Blake will be responsible for Bonded, 
Coated, Electro Minerals, and Mer- 
chandising Division sales in Alaska 
and Hawaii. After thirty-three years 
of service, F. C. Guest, Detroit dis- 
trict sales manager, retired and is 
succeeded by K. H. Wissy, formerly 
assistant sales manager of the Detroit 
district. 


Bascock & Wiicox Borer Drv1- 
sion, New York City, announces that 
J. P. Craven has been elected a 
vice-president of the company and 
placed in charge of the Boiler Divi- 
sion’s manufacturing department. 
Mr. Craven will make his headquar- 
ters at the Stirling Ave. offices in 
Barberton, Ohio. He succeeds Pau 
H. Serzier, who has resigned. At 
the same time, the announcement 
was made that the board of directors 
has elected O. R. CARPENTER assist- 
ant vice-president, Boiler Division 
manufacturing department, report- 
ing to Mr. Craven. 


H. M. Harrer Co., Morton 
Grove, Ill, announces the opening 
of a new branch office at 109 Baker 
St., East Syracuse, N. Y. 


GLEAsON Works, Rochester, N. Y., 
has announced the election of Law- 
RENCE C. GLEASON to the office of 
president and general manager. 
Howarp F. Carver was elected to 
the position of vice-president and 
assistant general manager. The direc- 


tors accepted the resignation of 
DwicHt VANDEVATE, former vice- 
president and general manager. 


B. & J. Sprinc & EqureMent Co., 
Mineola, L. I., announces that W. H. 
BropiE has been elected president 
and chief executive officer. He re- 
places A. H. Bropie, Jr., who re- 
mains as chairman. An executive 
committee has also been established 
by the company which, in addition to 
the new president, includes Epwarp 
Martie, in charge of the company’s 
administration; E. J. Rerric, head 
of operations; and E. H. P1Ane, head 
of sales. 


Howarp Roserts has been ap- 
pointed manager of engineering 
services for the TruaRc RETAINING 
Rincs Division of Waldes Kohinoor, 
Inc., Long Island City, N. Y. Mr. 
Roberts will direct the firm’s Truarc 
Technical Service, which provides 
engineering assistance to customers, 
field representatives, and distributors. 
He will conduct sales training and 
coordinate technical presentations. 


North Carolina 


Arr Repuction SALEs Co., New 
York City, has started construction 
of a new $100,000 sales office and 
warehouse at 2300 South Boulevard, 
Charlotte, N. C. The facility is now 
located at 124 W. Third St., in that 
city. Occupancy will take place 
shortly after the first of January, 
1960. In addition to the personnel of 
Air Reduction Sales Co., the new 
facilities will also house the sales 
and technical service staffs of Air 
Reduction Chemical Co., the Pure 


(Left) Lawrence C. Gleason, newly elected president and general 
manager, and (right) Howard F. Carver, vice-president and assistant 
general manager, Gleason Works. 


Carbonic Co., and the Ohio Chem- 
ical & Surgical Equipment Co. All of 
these companies are divisions of Air 
Reduction Co., Inc. 


Morse Twist Dritt & MACHINE 
Co., New Bedford, Mass., announces 
the appointment of Morris E. YAN- 
cey, 701 Manhasset Road, Char- 
lotte, N. C., to sales representative 
in North and South Carolina for the 
company. 


Pennsylvania and Ohio 


FirtH STERLING, INc., Pittsburgh, 
Pa., started operations on November 
2 of separate and complete tung- 
sten-carbide sintering facilities at its 
McKeesport plant. Similar facilities 
have been established in Hartford, 
Detroit, Houston, and Los Angeles 
to meet emergency service require- 
ments that cannot be met on a regu- 
lar mill production basis. JAMEs 
CAMPBELL, formerly manager of the 
Detroit sintering plant, will be in 
charge of the Pittsburgh plant. 


FINISHED Propucts Drviston, De- 
troit Stamping Co., Detroit, Mich., 
announces that Erm INpusTRIAL 
SuppLy Co., 1616 W. 8th St., Erie, 
Pa., has been appointed northwest- 
ern Pennsylvania stocking distributor 
for the full line of Detroit Stamping 
Co. toggle clamps manufactured by 
the company. 


FirtH STERLING, INc., Pittsburgh, 
Pa., announces the appointment of 
FENTON “Tommy” TOMLINSON, JR., 
to its West Coast steel sales staff 
Also, Toomas R. Quay has been ap- 
pointed steel sales representative in 
the Minneapolis area. 


W. Scorr Firz, Jr., has been ap- 
pointed market analyst for KENNa- 
METAL INc., Latrobe, Pa. 


NATIONAL Too. & Dize MANUFAC- 
TURERS ASSOCIATION, Cleveland, 
Ohio, elected new officers during its 
Fourteenth Annual Convention just 
concluded in New York who will 
serve during 1959-60. They are: 
Harold G. Murdock, first vice-pres- 
ident (vice-president of Arrowsmith 
Tool & Die Corporation, Los Ange- 
les; E. W. Barnwell, treasurer (pres- 
ident of Apex Corporation, Roseville, 
Mich.); John A. Barth, president 
(vice-president and general man- 
ager, the Barth Corporation, Cleve- 
land); John D. Dewhurst, secretary 
(president, Arrow Tool Co., Weth- 
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NOW for the 


first time anywhere 


V-R 
GIVES YOU 
PREMIUM 


GRADE 


CARBIDE 


AT 
STANDARD 
PRICES 


C-760 


MACHINERY, December, 1959 


The company that first developed 
carbides for machining steel . . . the 
company that introduced throw-away 
inserts . . . now announces another 
first . . . putting the “premium” on 
quality instead of price. V-R has 
eliminated all price differentials between 
carbide grades... simplifying carbide 
pricing and making it easier for 

you to order, stock and 

use V-R carbide. 


New equipment, new methods, new 
processes and increased production 
volume make this standardized 
pricing possible . . . while assuring 
you of the same high quality 

and superior machining performance 
you've learned to expect from 

V-R carbide. 


Standardized pricing is only one part 
of what’s new at V-R. Watch for 

this modern corporate emblem. 

You’ll soon be seeing it everywhere 

.. . calling your attention to new 
happenings of real value to 

you and your company. 


WR 


Creating the metals that shape the future 


VASCOLOY-RAMET 


812 MARKET STREET * WAUKEGAN, ILLINOIS 
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ersfield, Conn.); and James A. Per- 
dy, second vice-president (vice- 
president of Atlantic Mfg. Co., Phil- 
adelphia). 


Onto Knire Co., Cincinnati, Ohio, 
announced that it has purchased the 
manufacturing rights to the John M. 
Rogers patented, inserted-blade type 
reamers and mills from the Oak En- 
GINEERING Co., Gloucester, N. J. 
These rights include the patents for 
inserted-blade type hand reamers, 
chucking reamers, shell reamers, and 
hollow mills. 


PARKER-HANNIFIN CORPORATION, 
Cleveland, Ohio, announces _ that 
ALTA ENGINEERING Co., 2950 S. 
Fox St., Englewood, Colo., and 770 
S. 2nd West, Salt Lake City, Utah, 
has been made a newly franchised 
distributor for Parker industrial tube 
fittings and Crown regulators, filters, 
and lubricators. 


A. H. Goprrey, nationally known 
production management consultant, 
has been named general manager of 
all divisions of PARK Propucts Co., 
Inc., Cleveland, Ohio, 


Texas and Colorado 


OmcEAR Co., Milwaukee, Wis., 
announces the opening of a Houston 
district sales, service and applica- 
tion-engineering office. The district, 
covering Texas, Oklahoma, Arkan- 
sas, Louisiana, Mississippi, western 
Alabama, and Tennessee, was for- 
merly covered by the Rockford and 
Milwaukee offices. Tuomas M. 
Heaty, who formerly assisted in 
serving this area from the Milwaukee 
office, will be in charge. The new 
office is located at 4402 Richmond 
Ave., Houston 27, Tex. 


THe TREADWELL Tap & Die Co., 
Greenfield, Mass., announces the re- 
cent appointment of Grorce E. 
MetcAtrF and Ropert J. WALSH as 
representatives for the complete line 
of Threadwell cutting tools in the 
Colorado area. Mr. Metcalf main- 
tains his business as manufacturers’ 
representative at 232 E. 20th Ave., 
Denver, Colo. 


Wisconsin and Minnesota 


H. STANLEY JOHNSON, executive 
vice-president of GisHoLT MACHINE 
Co., Madison, Wis., has retired from 
the firm. Mr. Johnson is also a mem- 


ber of the Gisholt board of directors 
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and will continue to serve in this 
capacity. He recently completed 
thirty-five years of service. 


GENERAL Miux1s, INc., Minneapo- 
lis, Minn., has announced that it will 
acquire the business of Magnaflux 
Corporation, Chicago, Ill., which 
will operate as a subsidiary without 
change of name. 


Canada 


J. H. RypErR Macuinery Co. Ltp., 
Toronto, Canada, has been ap- 
pointed Canadian representative for 
the NATIONAL AUTOMATIC MACHINE 
Toot Co., Inc., Richmond, Ind. 
Ryder will represent the entire 
NATCO line of standard multiple- 
spindle machine tools for drilling, 
boring, facing, and tapping, as well 
as special machines for automatic 
production. Ryder vice-president of 
Machine Tool Sales, U. C. Crook, 
will be in charge of NATCO’s Ca- 
nadian sales. In addition to its head 
office at Queen Elizabeth Highway 
and Kipling Ave. in Toronto, the 


NTDMA Honors 


For his contributions of time and 
talent to the contract tool and die 
industry, Richard F. Moore (right) 
president of the Moore Special Tool 
Co., Bridgeport, Conn., became the 
first recipient of the “L. A. Sommer 
Memorial Award” created by the 
National Tool & Die Manufacturers 
Association. This award pays honor 
to representatives of member com- 
panies who have rendered outstand- 


J. H. Ryder Machinery Co., Inc., has 
branch offices or representatives in 
Windsor, St. Thomas, and St. Cath- 
erines, Ont., Winnipeg, Vancouver, 
Montreal, Quebec, and Ottawa. 


E. W. Butss Co. of Canada, Ltd., 
of Toronto and John Bertram & Sons 
Co., Ltd., of Dundas, Ontario, now 
have an agreement for manufacture 
of the full line of Bliss metalworking 
machinery in Canada. 


Obituary 


J. Cuester Batu, vice-president, 
treasurer, and a director of JoHN 
BatH & Co., INnc., of Worcester, 
Mass., died on October 19 at the age 
of sixty-seven. He served for several 
years as sales manager in the com- 
pany founded by his father in 1912. 
He was a director of the Metal Tool 
Cutting Institute and had been ac- 
tive in the American Standards As- 
sociation and the American Society 
of Mechanical Engineers. 


Richard F. Moore 


ing service to both the industry and 
the association. The award was pre- 
sented at the Fourteenth Annual 
Convention of NTDMA in New York 
City by Philip R. Marsilius (left), a 
former president of the association 
and executive vice-president of the 
Producto Machine Co., Bridgeport, 
Conn. The award consists of a per- 
petual atmospheric-operated clock 
inscribed with a tribute. 
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Spraying tungsten on brass mandrel 


NOW - 


ee | 
SPRAY IN YOUR 
OWN PLANT 


Flame spraying hi-temperature crucible 


Apply coatings of high melting point materials with the METCO 
Plasma Flame Spray Gun... 10,000°—15,000°F. A few: niobium car- 
bide—tantalum carbide—thorium oxide—tungsten—zirconium boride 


Now any material that can be melted without decom- 
posing can be sprayed. Despite high melting tempera- 
ture, object sprayed stays cool. 


High fluidity of particles and high velocity of impinge- 
ment bond particles together to produce high density 
coatings semi-fused to work surfaces. Absence of air 
eliminates oxidation. 














Tungsten coated graphite part 


Metco Type MB Plasma Flame Spray Gun 


Here is a valuable new tool for the metalworking re- 
search department or production line. The METCO 
Plasma Flame Spray Gun operates on inexpensive inert 
gases, with high electrical power conversion efficiency 
and long component life. Continuous hot gas streams, 
as high as 30,000°F., with accurate control of tempera- 
ture, can be generated for costs of “4% to % those of 
oxygen-fuel gas equipment for equivalent heat output. 


Other advantages include push-button operation, ex- 
tremely simple training of personnel, elimination of 
flash-back and explosion problems. 


Materials that can be sprayed 


Specifically, a wide range of metals and their oxides, 
carbides, borides, and refractories have been sprayed 
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Plasma Flame — how it works 


The METCO Plasma Flame Spray Gun pro- 
duces an arc contained in a water-cooled nozzle. 
An inert gas, blown through and around the arc, 
is “excited” to energy states having temperatures 
approaching 30,000°F. This Plasma “Flame” is 
used for melting and spraying any desired 
material. 











with the standard apparatus on various shaped objects 
and mandrels. Coating densities are easily controlled 
and up to 98% of theoretical can be obtained. Lowered 
oxide contents, with improved bond and tensile 
strengths are additional advantages. 


The METCO Plasma Flame Gun is the latest development 
in flame-spraying equipment by METCO. Write today for 
free bulletins describing the various flame spraying proc- 
esses and the Plasma Flame Spray Gun. 


Metallizing Engineering Co., Ine. 


Flame Spray Equipment and Supplies 
Westbury, Long Island, N. Y. ° Cable: METCO 
Telephone: EDgewood 4-1300 
In Great Britain: METALLIZING EQUIPMENT CO. LTD. 
Chobham-Near-Woking, England 


Metallizing Engineering Co., Inc. 

1131 Prospect Ave., Westbury, L. |., New York 

Please send me free bulletin on the Metco Plasma Flame 
Spray Gun. 


Name Title 





Company 





Address 





City Zone State 
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New Books and Publications 


PNEUMATICS FOR INDuUsTRY. By F. X. 
Kay. (MACHINERY’s Standard 
Reference Series) 160 pages; 
53/8 by 81/2 inches; illus- 
trated. Published by the Ma- 
chinery Publishing Co., Ltd., 
Brighton, England. Sold in the 
United States by The Industrial 
Press, 93 Worth St., New York 
13, N. Y. Price, $3. 


This book is intended as a guide 
to the principles underlying the in- 
dustrial use of pneumatics. The term 
“industrial pneumatics” is used to 
distinguish the applications treated 
herein from those which can be 
termed “instrument pneumatics.” To 
draw a distinction between these 
two types of application is perhaps 
not easy from fundamental consid- 
erations, except that instrument 
pneumatics is concerned’ with 
changes of air pressure due to very 
small displacements and, therefore, 
requires a high precision of detec- 
tion. On the other hand, industrial 
pneumatics requires a range of 
equipment which, while being ac- 
curate, must also be rugged and able 
to work hard for long periods of 
time. In addition, such equipment 
must be versatile so that it can be 
used in many diverse branches of 
industry. 


It is the object of this volume to 
describe some of the fundamentals 
governing the application of pneu- 
matics, and to elucidate certain facts 
that are little known or somewhat 
difficult to understand. 


Boit, Nut, AND Rivet STANDARDS. 
Prepared by Committee on 
Standards and Technical Prac- 
tices, Industrial Fasteners Insti- 
tute. 288 pages; 5 1/2 by 8 3/4 
inches; illustrated. Published by 
Industrial Fasteners Institute, 
1517 Terminal Tower, Cleve- 
land 13, Ohio. Price, $3. 


This third edition is an enlarged 
and revised volume. It includes all 
of the current engineering standards, 
including those made since the 1952 
edition. It is published as a guide 
for both manufacturers and users of 
industrial fasteners. Originated and 
published by Industrial Fasteners 
Institute, it brings together into one 
volume the nationally recognized di- 
mensional standards for general-pur- 
pose industrial fasteners. These 
include bolts, nuts, studs, screws 
(machine-, cap-, tapping-, wood-), 
washers and rivets. Useful informa- 
tion includes Fastener Specifications 
and Standards, Grade Markings, 
Lock-nut Specifications, Terminol- 


ogy, Unified Screw Thread Stand- 
ards, and other data. 


ELectrric ENERGY CONVERSION. By 
Y. H. Ku. 522 pages; 6 by 9 
inches; illustrated. Published 
by the Ronald Press Co., 15 E. 
26th St., New York 10, N. Y. 
Price, $10. 


This book provides a modern, uni- 
fied treatment of all types of elec- 
trical machinery by approaching the 
subject from the standpoint of the 
underlying principles of electrome- 
chanical energy conversion. It is de- 
signed primarily as a college text- 
book for the basic machinery course 
required of electrical engineering 
students, although much of the ma- 
terial will be of interest to practicing 
engineers who have not had the ben- 
efit of a modern treatment of the 
subject. 


Annual Index to MACHINERY 


The annual index to Volume 65 of 
MacuineEry (September 1958 to Au- 
gust 1959, inclusive) is now ready 
for distribution. Subscribers who 
have not previously requested copies 
can obtain them without charge by 
writing to Macuinery, Circulation 
Department, 93 Worth St., New 


York 13, N. Y. 








STATEMENT REQUIRED BY THE ACT OF AUGUST 24, 1912, AS 
AMENDED BY THE ACTS OF MARCH 3, 1933, AND JULY 2, 1946 
(TITLE 39, UNITED STATES CODE, SECTION 233) SHOWING THE 
OWNERSHIP AND MANAGEMENT 


of Macuinery, published monthly at Bristol, Conn, for Oc- 
tober 1, 1959. 


1. The names and addresses of the publisher, editor, man- 
aging editor, and business managers are: Publisher, The In- 
dustrial Press, 93 Worth St., New York 13, N. Y.; Editor, 
Charles O. Herb; Managing Editor, Charles H. Wick; Busi- 
ness Managers, Robert B. Luchars, Edgar A. Becker, and 
Harold L. Gray. The address of all the foregoing is 93 Worth 
St., New York 13, N. Y. 


2. The owners of 1 per cent or more of the total amount 
of stock are: The Industrial Press, Robert B. Luchars, Edgar 
A. Becker, Walter E. Robinson, Charles O. Herb, Harold L. 
Gray, Clifford Strock, and Suno E. Larson, all of 93 Worth St., 
New York 13, N. Y.; Franklin D. Jones, 14 Washington Place 
East, New York 3, N. Y.; Helena E. Oberg, 65 Suktnoncaad 
St., Brooklyn 9, N. Y.; Edgar L. Becker, Nominee for Nancy 
Jane Becker, Susan Louise Becker, and Donald Louis Becker, 
714 Wellington Road, Ridgewood, N. J.; Montclair National 
Bank & Trust Co. and Robert B. Luchars, Trustees ( Benefi- 
ciaries unknown), Upper Montclair, N. {5 Montclair National 
Bank & Trust Co. oa Kenneth D. Ketchum, Trustees ( Bene- 
ficiaries unknown), Upper Montclair, N. J.; David D. Ketchum, 
38 Mill Road, Falmouth, Mass.; Lee W. Noyes, Guardian for 
Susan Yarnall Urban, Greensboro, Vt.; Lee W. Noyes, Trustee 
under the Will of Robert L. Urban, Greensboro, Vt.; and John 
T. Urban, 8 Craigie Circle, Cambridge 38, Mass. 
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3. The known bondholders, mortgagees, and other security 


holders owning or holding 1 per cent or more of total amount 
of bonds, mortgages, or other securities are: Dorothy B. 
Baldwin, 420 Clinton Ave., Brooklyn 38, N. Y.; Robert B. 
Luchars, 93 Worth St., New York 13, N. Y.; Franklin D. Jones, 
14 Washington Place East, New York 3, N. Y.; Ann Pelletier, 
116 Pinehurst Ave., New York 33, N. Y.; Elizabeth Y. Urban, 
38 Lakeview Road, Asheville, N. C.; Helen L. Ketchum, 231 
King St., Cohasset, Mass.; Wilbert A. Mitchell, 28 Harlow 
Road, Springfield, Vt.; and Henry V. Oberg, 6825 Almansa 
St., Coral Gables, Fla. 


4. Paragraphs 2 and 3 include, in cases where the stock- 
holder or security holder appears upon the books of the com- 
pany as trustee or in any other fiduciary relation, the name 
of the person or corporation for whom such trustee is acting; 
also the statements in the two paragraphs show the affiant's 
full knowledge and belief as to the circumstances and condi- 
tions under which stockholders and security holders who do 
not appear upon the books of the company as trustees, hold 
stock and securities in a capacity other than that of a bona 
fide owner. 


EDGAR A. BECKER, Business Manager 


Sworn to and subscribed before me this 15th day of Septem- 
ber, 1959. (SEAL) 
ALEXANDER LOYKA 
Notary Public, State of New York 
No. 31-7611350 
Qualified in New York County 
Commission Expires March $1, 1960 


MACHINERY, December, 1959 





@:e@e@e3es © 









Drunken Helix Apprehended Electronically! 


What is Drunken Helix? In screw threads it is the deviation in the true path of the thread spiral or helix. 


This enemy to thread accuracy, this thief of produdt tolerances, has long been under surveillance by 
precision gage-makers. But no practical method hgs been known for quickly taking its measurement. 


Now, GREENFIELD announces an all electronic{detective which not only determines the presence 


of helix drunkenness but also makes a tape rdcording of it! Now we can tell the exact amount 


(.000020*% resolution) and the exact location of ddunkenness with a permanent record for reference! 


Driving probe may be shifted through 90° quadran} to measure drunkenness occurring at other than 
180° span. Includes facilities for isolating eccentricify, ovality and other P.D. errors, from drunkenness. 


May we send a GREENFIELD gage expert to expifin the capabilities of this amazing device? 
ONE DEMONSTRATION SAVED A CUSTOMER 


300 PIECES OF PRODUCT CONDEMNED TO 
THE JUNK HEAP BY DRUNKEN GAGES. 


GREENFIELD 
TAP & DIE 


GREENFIELD, MASSACHUSETTS 


~~ 
na 
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m| ond what a thrill 


But, business today is 
going places in the 
luxurious comfort 

of swift, sleek modern 


air liners. At the 


same time many a “modern” 


shop is operating with flying 
machine era tooling! 














© Hundreds of parts machined, plastic molded, stamped... ' 


YET |-T-E’S INSPECTION FORMULA 
GUARANTEES PRECISION AS PRODUCTION RATES MULTIPLY! 


“We've found a practical method to retain precise quality 
in the many small parts we make to go into our circuit 
breakers,” says the Small Air Circuit Breaker Division of 
I-T-E, in Philadelphia. 

“That method makes full use of optical gaging with our 
Kodak Contour Projectors. They’re in constant use to im- 
prove our quality and avoid production headaches at the 
same time. 

“Starting in receiving, all components from our suppliers 
are optically checked to save later production snags. Tool 
and die samples and experimental parts in the tool room 
are optically checked. And finally, we inspect parts right 
in the production line. This way, inspection bottlenecks 
just don’t happen.” 

Here are just a few reasons why I-T-E and other firms 
find inspection with a Kodak Contour Projector fast and 
accurate: 

Te Parts and fixtures are easy to set up, even large parts. 
' You have a constant 8” of working space regardless 
\ of magnification. 
ie You can easily see and check what you’re inspecting be- 
cause there’s brilliant, uniform illumination over the en- 
tire screen area, and the image is always erect and un- 
Optical gaging inspects these tiny circuit breaker parts, in reversed—at any magnification you select. 
some cases seven times faster than hand methods. Permits more To learn more about these and other features of the 
hs domse ond coon aa ees eacon™*™ Kodak Contour Projector and how they can ease your 
inspection problems, write for the booklet, “Kodak 
Contour Projectors.” 


Special Product Sales 
EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 
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ABRASIVE CLOTH, Paper and Belt Simonds Abrasive Co., Tacony & Fraley Sts. 
Crane Packing Co., 6400 Oakton St., Morton Philadelphia 38, Perna 


ABRASIVES, Disc 


Gardner Machine Co., Beloit, Wis. 
= Co., Jackson, Mich. 
lorton Co., New Bond St., Worcester, Mass. 


ABRASIVES, Polishing, Tumbling, Etc. 


Crane Coming Co., 6400 Oakton St., Morton 
Grove, Ili. 


Macklin Co.. Jackson, Mich. 





YOU CAN COUNT 


ON EVEN GREATER 
PRODUCTIVITY 


from your new machine 


when it comes with a 


MAGNA-LOCK macnetic CHUCK 


ELECTRICAL AND 
PERMANENT TYPES 


* Noted For Their Extra Holding Power 
e Exclusive Fine-Laminated or New Fine-Grid Types 
e Sizes From 5” x 10” To Meet Every Need 
e Rectangular and Swiveling 
— Rotary Models Also Available 


OEY a a dato MemmolaleMMiirelallal Moll (elle SU [oleae MM slolelalohd hora amaalllal 


is a ‘natural’ for a fine machine tool. When you order your 


new machine, specify it equipped with a Magna-Lock chuck - 
Toke liare Mullelaallal-miore) Mollie Ie ma-lceluil-lalemolale Mitlealt iam alolelilens hela @ 


Want details? Write today, Dept. MH59 


MAGNA-LOCK CORPORATION 


BIG RAPIDS, MICHIGAN, U.S.A Telephone 815 
Electrical and permanent magnet chucks, sine. chucks, 


parallels, V-blocks, top plates, Magna-Vise 
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Norton Co., | Bond St., Worcester 6, Mass. 
Simonds ive Co., Tacony & Fraley Sts., 
Philadelpnicn 35, Penna. 


ACCUMULATORS, Hydraulic 
Erie Foundry Co., 1253 W. 12th St., Erie, Penna 


AIR GAGES, Dimensional—See Gages 
Air Comparator 


AIR GUNS 
Cine Pneumatic Tool Co., New York, 17, 
N 


Schrader’s Sons, A., 470 Vanderbilt Ave., 
Brooklyn 38, N. Y. 


AIR TOOLS—See 
Pneumatic—Drills, 
matic, Etc. 


Grinders, Portable, 
Portable, Pneu- 


ALLOY STEELS 
Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
Bethiehem Steel Co., Bethlehem, Pa. 
ee by Steel Co.. ay Hts., Ill. 
essop Steel Co., Washington, 
etc Joseph T. , Inc., 2558 W. 16th 
, Chica me ie ‘tu. 
* Steel Corp, ay > ong B Steel Corp. 
*e. 436 7th Ave., Pittsburgh, Pa. 
Vanadium Alloys Steel Co., lortobe Pa. 
a. Lovejoy & Co., Inc., Cambridge. 
ass. 


ALLOYS, Bearing 


nm hr & Bronze Co., 715 Spencer, 
Musilor Brass Co, Port Huron, Mich. 


ALUMINUM and Aluminum Products 


Revere Copper & ‘<2 Inc., 230 Park Ave., 
New York 17, } 4 

Ryerson & Son, - 16th & Rockwell Sts., 
Chicago 8 ai. 


ANGLE PLATES—See Set-up Equipment 


ANNEALING FURNACES 
Eisler Engrg. Co., 750 So. 13th St., Newark 3, 


General Electric Co., Schenectady 5, N. Y. 


ARBOR PRESSES—See Presses Arbor 


ARBORS AND > 


Brown & Sharpe Co., Providence, R. |. 
Chi cage-Latrehe, are W. Ontario St., Chicago 
10, til. (end mills 
Cincinnati ba 
ve., Cincinnati 
Cleveland Pr Tel brill Co., 1242 a ty 49th St., 
evel 
pe Mfg. “Co. West orto. Conn. 


rey & Tr 6784 W. National, 
Milwaukee 14, W 


is. 
Logansport Mich. Co., Inc., Logansport, | 
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REVISED! 


over 500 completely new pages of a | eee 
reference information and data READ COMPLETE DETAILS 


ON THE FOLLOWING PAGES 
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THE 16TH EDITION 
ON THESE AND 


Since the publication of the 15th Edition of MACHINERY’S HANDBOOK, wide- 
spread time-saving and money-saving advances in metalworking technologies, 
niques and standards have taken place. Here are just some of the topics that have 
been added to the 16th Edition to help you keep abreast of the changes and 
developments in the ever-progressing metalworking industry. Only a NEW Handbook 
can meet the needs of today’s designing and metalworking jobs . . . help you move 
up to a better, more responsible position in your industry. 


SCREW THREAD SYSTEMS. Probably 
the most widely used section in the Hand- 
book, it has been completely revised to 
reflect the latest changes in screw thread 
standards. Contains dimensional data for 
all classes of Unified threads including the 
several new thread series recently added. 
The extensive tabular data and detailed 
discussion of Unified threads are useful 
to both the machinist and the designer. 
These tables present data for new Unified 
thread series and include hole sizes for 
tapping Unified threads based on the new 
minor diameter tolerances. Data are given 
for the manufacture and specification of 
Unified threads, the new Unified minia- 
ture screw threads, new dimensions for 
interference fit threads (studs), Acme 
screw threads, Stub Acme screw threads, 
and microscope threads. Complete dia- 
grams for each of these threads show the 
disposition of allowances, tolerances and 
crest clearances. 


GEARING. The subject of gearing has 
always been given careful attention in 
MACHINERY’S HANDBOOK. Advan- 
ces in fine-pitch precision gearing called 
for the inclusion of this kind of detailed 
information: enlarged spur and _ helical 
gears from 7 teeth up, composite error 
inspection, checking pressures, indicator 
limits, angular position errors, angular 
backlash, and a complete tubular descrip- 
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tion of data for specification on drawings. 
. .. This is the first handbook to give the 
exact formula and tables of data for the 
selection of helical gear milling cutters in 
the production of milled gears for experi- 
mental and replacement purposes. 


XXX 
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INVOLUTE SPLINES AND SERRA- 
TIONS. The widespread use of involute 
splines and serrations in place of straight 
splines has necessitated a new 43-page 
section giving complete design data, for- 
mulas, and dimensions in tabular form 
for the design, production, and specifica- 
tion of the various types of involute 
splines and serrations. As an aid to the 
draftsman, several pages are devoted ex- 
clusively to detailed a specifica- 
tions for the various types of spline and 


serration fits. Tables of wire sizes and 
wire measurement data for involute 
splines and involute serrations are also 
included. The effect. of spline errors on 
spline fits, error allowances and toler- 
ances, and machining data pertaining to 
splines are also clearly explained and 
illustrated. 


TWIST DRILLS. Included in this section 
are data on combined drills and counter- 
sinks, jobbers length millimeter drills, and 
other new data from the revised Ameri- 
can Standard for twist drills. 


PHYSICAL PROPERTIES OF STEELS. 
Heat-treated steels have been found to 
have the same tensile and yield strengths 
regardless of composition and alloying 
elements so long as they have been fully 
hardened to the same as-quenched hard- 
ness. Charts make it possible to determine 
expected tensile strength, reduction in 
area, yield points, and tempering tem- 
perature if the hardness of a particular 
steel is known. Strength data for a wide 
range of ferrous and non-ferrous metals 
are also given. 


BALL, ROLLER, AND NEEDLE 
BEARINGS. This 72-page section gives 
standard description and dimensional 
data for all types of ball, roller and 
needle bearings. Besides dimensional and 
tulerance data for inch and metric bear- 
ings, there are data pertaining to shaft 
and housing fits, clamping and retaining 
methods, bearing life, radial and thrust 
load ratings, selection procedure for ball 
and roller bearings, equipment loads, 
bearing capacity, and bearing lubrication. 


TAPS AND THREADING DIES. New 
designations, applicable to ground thread 
taps, have been added to this section 
which includes dimensions of all types of 
taps and dies. Recommended tap limits 
to achieve the various classes of fits in the 
Unified thread series are also included. 


TAP DRILLS. Complete dimensional 
data have been included on drilled holes 
for Unified and Unified miniature inter- 
nal threads, as well as for the old Ameri- 
can Standard thread classes. 


KNURLING AND KNURLING 
TOOLS. ew yo data concerning the 
diametral pitch knurls recommended as 
providing good tracking by the American 
Standard are presented. Includes toler- 
ances for work diameters before and after 
knurling. 


CARBIDE BORING TOOLS. Standard 
data for solid and tipped carbide boring 
tools, as published in the latest American 
Standard, have been included because 
boring tools differ in many respects from 
other single-point cutting tools. 

FLAT BELTS. The continuing popularity 
of flat belts in certain applications has 
been given consideration in 16 new — 
complete with diagrams for cutting, 
ing and installation of these belts. 
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GIVES YOU THE LATEST DATA 
OTHER IMPORTANT SUBJECTS! 


SINGLE-POINT CUTTING TOOLS. 
Added to this section are data on solid 
carbide inserts and their holders, with 
complete dimensions for each. These are 
the carbide cutting tools included in the 
latest American Standard. 


STYLE GR 


SELF-TAPPING SCREWS. Data on 
drills and punched holes for self-tapping 
screws and the application of the various 
types of screws are presented. 


TAPERS. Data on Morse stub taper 
shanks have been added to the already 
extensive taper-shank section of the 
Handbook. 


SCREW THREAD INSERTS. Screw 
thread inserts including the self-tapping 
type are now widely used to achieve 
strong threads in soft materials, as well 
as for replacement of stripped threads. 


TAPER PINS. To facilitate the machin- 
ing of taper holes for taper pins a new 
chart has been provided showing drill 
sizes for step drilling prior to taper 
reaming. 


GROOVED PINS. Dimensions of stand- 
ard grooved pins have been given. 


BOLTS, SCREWS, NUTS, WASHERS. 
Among the changes in this section are 
new American Standard dimensions for 
plain washers and toothed lock washers 
and clearances for box, open-end, and 
socket wrenches. 


GRINDING, POLISHING, AND LAP- 
PING. This new 54-page section provides 
the latest in available data, techniques, 
and process descriptions in connection 
with grinding wheels, wheel dressing, cen- 
terless-, surface-, cylindrical-, offhand- 
and portable-grinding. Tables of grinding 
troubles give recommendations for their 
correction. Descriptive data facilitate the 
selection of proper grinding wheels. 


METAL JOINING, CUTTING AND 
SURFACING. This completely new 36- 
page section deals with soldering, brazing, 
hard facing, welding, flame cutting, arc- 
cutting, etc. In addition to detailed de- 
scriptions of each of these processes, 
convenient tables aid in the selection of 
the best process for the operation at 
hand. Explains brazing of high-speed steel 
tips to carbon steel shanks. 


V-BELTS AND SHEAVES. The increas- 
ing use of V-belt drives is reflected in the 
new 17-page section dealing with such 
topics as: light-duty drives, belt cross- 
sections, sheave dimensions, horsepower 
ratings, multiple V-belts, V-belt installa- 
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tion, service factors, operating speeds, 
idlers, V-flat drives, double-angle V-belts, 
and selection procedure. 


TRANSMISSION CHAINS. A section of 
41 pages provides coverage of transmis- 
sion roller chains and silent chains. Dis- 
cussed are: sprockets, chain parts, keys, 
keyways, set-screws, center distance be- 
tween sprockets, length of chain, cutting 
sprocket tooth form, sprocket materials, 
cutters for sprocket teeth, horsepower rat- 
ings, design procedure, chain designations 
and dimensions, drive ratios, chain selec- 
tion, etc. 


FLYWHEELS. Because the flywheel is so 
important as a source of energy for 
punching, shearing and other shop opera- 
tions as well as a means of providing a 
uniform flow of energy in rotating en- 
gines, new data pertaining to the design 
of flywheels are given. This takes ac- 
count of centrifugal stresses, combined 
stresses, and residual stresses. Of primary 
importance are the two up-to-date tables 
of safe speeds for flywheels in accordance 
with American Standard and insurance 
company requirements. 


STRENGTH OF MATERIALS. The data 
given on the strength of materials, or 
mechanics of materials, take the guess- 
work out of determining the most eco- 
nomical size and shape of machine parts 
or structures to meet strength and deflec- 
tion requirements. In addition to formu- 
las and data that apply to straight beams 
and columns, new sections have been 
added, giving formulas and tables for 
curved beams such as are used in ma- 
chine frames; pipe columns; round, rec- 
tangular, and square plates; cylinders 
subjected to internal and external pres- 
sure; tubes, and shells. 


SHAFTS. Formulas and directly appli- 
cable tables for strength and horsepower 
capacity, as well as considerations of tor- 
sional and linear deflection for various 
conditions of loading, are given in detail. 
Included are formulas for critical speeds 
of rotating shafts, formulas for shafts of 
brittle materials, and data for the effect 
of keyways on shaft strength. 


STANDARDS. Data and information 
from the latest American Standards have 
been included, wherever possible through- 
out the wide range of Handbook topics. 
Comparable data and information from 
a large number of British Standards have 
also been given to provide a reliable 
reference on British practice. 


SPRINGS. The data for designing and 
winding springs have been supplemented 
by a new section giving a detailed de- 
scription of the most widely used spring 
materials, their strengths, moduli of elas- 
ticity, service factors for various applica- 
tions, endurance limits, and working 
stresses at elevated temperatures. 


PLAIN BEARINGS. A complete section 
on the factors to be considered in the de- 
sign and selection of plain bearings, as 
well as a step-by-step procedure utilizing 
simple charts and formulas, has been pro- 
vided as a guide for the designer. In ad- 
dition to complete tables of alloys for 
both solid and sintered bearings, informa- 
tion on wood bearings, plastic laminate 
bearings, rubber bearings and others is 
given and the procedure for babbitting 
bearings in the shop is explained in detail. 


INVOLUTE FUNCTIONS. _Involute 
functions of angles have been established 
as the most convenient means for solving 
certain problems in gear desi and 
measurement. A complete set of involute 
functions from 14 to 58 degrees in incre- 
ments of one minute and to as many as 
seven decimal places is provided. 


WIRE ROPE. Some of the topics covered 
in this new 17-page section are: installa- 
tion, safe working loads, factors of safety, 
sizes, simplified practice recommenda- 
tions, drum and reel capacities, mainte- 
nance, lubrication, replacement. 





The Use of Handbook Tables and Formulas 


A Companion Book for Users of MACHINERY’S 
HANDBOOK which Shows You How to Get the 
Most out of Your Handbook. 





The Use of Handbook Tables and Formulas 
throws the spotlight on essential timesaving 
tables, rules and general information in 
MACHINERY’S HANDBOOK that the ordi- 
Mary user may never discover. Examples, 
solutions and test questions show typical ap- 
plications of Handbook matter in both drafting- 
rooms and machine shops and enable the 
Handbook user, through practice, to obtain 
the required information quickly. 


THE USE OF HANDBOOK TABLES AND FORMULAS 
—when sold without HANDBOOK, $2.00. Special 
combination price with MACHINERY’S HANDBOOK, 
$12.50. Add 50¢ per book to above prices on all 
orders except those from Canada and U.S. 











A GREAT NEW EDITION! 


Still in the Same Easy-to-use Size... 
Yet the Most Comprehensive, Up-to-Date 
Metalworking and Design Handbook You Can Own 


Whether you are a supervisor, foreman, inspector, 
toolmaker, machinist, student, or apprentice, you need 
an accurate, easy-to-use, up-to-date source of specific 
metalworking information. 

Whether your interest is engineering, design, or pro- 
duction, you should have the latest facts, formulas and 
dimensional data available for ready reference. 

Whatever your job, the new 16th Edition of MA- 
CHINERY’S HANDBOOK is a necessity. A reliable 
working handbook that will answer your questions, pro- 
vide ready solutions to your work problems, give you in- 
formation you need — when you need it. 

Wherever metal products are designed and built, 
wherever metalworking operations are performed, MA- 
CHINERY’S HANDBOOK is the indispensable work- 
ing reference. For more than 45 years it has been read 
and referred to on the job in thousands of drafting 
rooms, machine shops and manufacturing plants .. . 
saving time, work and money for its users. No wonder 


2104 Pages 


$400 


over a million and a quarter copies have been sold! No 
wonder it has earned the reputation as “the bible of 
the mechanical industries”! 

And now, in this greatly revised and enlarged edition, 
you get all the latest and best principles, practices, speci- 
fications, standards and other useful working data. The 
16th Edition reflects the tremendous advances the 
metalworking industries have made; and it gives you 
the information you need to keep pace with that 
progress. 

Look over the list of subjects on the two preceding 
pages. This shows some of the new material you will 
find in the 16th Edition, gives you a picture of what 
MACHINERY’S HANDBOOK contains — the facts, 
figures and data you need and use, all in one convenient 
volume. The comprehensive cross-index and the con- 
venient thumb-index will help you find any one of the 
subjects in seconds! 

Dependable . . . accurate . . . authoritative . . . com- 
prehensive, the new 16th Edition is the largest and best 
MACHINERY’S HANDBOOK ever published. Yet in 
physical size it is still a ttue HANDbook, compact and 
easy to use. It is the one book you will refer to again 
and again for the incomparable wealth of information it 
provides. Send for your copy today! 


Thumb Indexed 


Bound in rugged, durable Sturdite. Stamped in genuine gold. 
Printed on tough, thin yet whiter paper for better reading contrast. 
Fully thumb indexed. Designed for heavy-duty reference on the job. 


USE THIS CONVENIENT ORDER FORM TODAY 


THE INDUSTRIAL PRESS, 93 Worth St., New York 13, N. Y. 


Please send me, under the terms of payment | have checked at the right: 
copies of the new 16th Edition of MACHINERY’S HANDBOOK, and 
copies of USE OF HANDBOOK TABLES AND FORMULAS 


— OR — 


(] send a free copy of “49 Questions and Answers” giving more infor- 


mation about MACHINERY’S HANDBOOK. 


CHOOSE YOUR 
MOST CONVENIENT 
METHOD OF PAYMENT 


PRICES: In U. S. and Canada -— MACHINERY’S 
HANDBOOK, $11.00; USE OF HANDBOOK TABLES 


AND FORMULAS, $1.50 with HANDBOOK, $2.00 
. On orders from all other add 


book te above prices. am 
check or money order 
postpaid. (Note: All orders, 
Canada, be 

in U.S. 
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ARC WELDERS—See Welding Equip- 
ment, Arc 


ASSEMBLING MACHINES 


Detroit Power Screwdriver Co., 2799 W. Fort 
St., Detroit 16, Mich. 

Lamb F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, h 


Mich. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


AUTOMATIC SCREW MACHINES—See 
Screw Machines, Single and Multiple- 
Spindle Automatic 


BABBITT 
Ryerson, J T. & Son, Inc., 16th & Rock- 
well Sts. Chicago 8, Ill. 


BACTERICIDES 
come yee, Inc., 26 Rector St., New York 


BALANCING EQUIPMENT 
Cosa alae 405 Lexington Ave., New York 17, 


N. Y. 
DoALL Co., Des Plaines, Ill. 


, Wis. 
.. Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 
Sunstrand Mach. Tool Co., 2531 11th St., Rock- 
ford, Ill. 


BALLS 


Hoover Boll & Bearing Co., Ann Arbor, Mich. 
Kennametal, Inc. Latrobe, Penna. 


BAR MACHINES—See Screw Machines, 
Single and Maultiple-Spindle, Auto- 
matic 


BAR STOCK, Non-ferrous 

Bunting Brass & Bronze Co., 715 Spencer, 
Toledo, Ohio 

Mueller Brass Co., Port Huron, Mich. 

Ryerson, J . & Son, Inc., 16th & Rock- 
well Sts., Chicago 8, Ill. 

Shenango furnace Co., Dover, Ohio 


BAR STOCK AND SHAFTING, Steel 
Bethlehem Stee! Co., 701 East Third St., Beth- 


lehem, Pa. 
Boston Gear Works, 14 Hayward St., Quincy 71, 


ass. 
Me Tega NEE i Tain 8 Rock 
yerson ° , ne., OcK- 
well Sts., Chicago 8, Ill. 


BEARING PILLOW BLOCKS AND 
CARTRIDGES 
Fafnir Bearing Co., New Britain, Conn. 


BEARINGS, Ball 
Ball & Roller Bearing Co., Danbury, Conn. 
Boston Gear Works, 3200 Main’ St., North 


Quincy, Mass. 
Fafnir Bearing Co., New Britain, Conn. 
Federal Bearings Co., Inc., Paugh le, N. Y. 
Hoover Ball & Bearing Co., Ann Arbor, Mich. 


Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown, N. Y. 

Nice Ball Beari Co., 30th & Hunting Park 
Ave., Philadelphia, Pa. 

Norma-Hoffman Bearings Corp., Stamford, 


onn. 
S K F Industries, Inc., Philadelphia, Penna. 


BEARINGS, Bronze and Special Alloy 
Boston Gear Works, 3200 Main St., North 


incy, Mass. 
Bunting Brass & Bronze Co., 715 Spencer, 
Toledo, Ohio 
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HERE'S A HELPFUL AND 
CONVENIENT REFERENCE SOURCE 


for COMPARATIVE SPECIFICATIONS 
CHEMICAL ANALYSES 
MINIMUM PHYSICAL PROPERTIES 


...Clearly charted in SHENANGO’S new Bulletin No. 157 


This invaluable chart of nonferrous alloys centrifu- 
gally cast by Shenango is readily available upon 
request. For your free copy, write to this publication 
or the Centrifugally Cast Products Division, The 
Shenango Furnace Company, Dover, Ohio. 
CENTRIFUGAL 


F AAA ie Gi 
| é 2 ASA AJA CASTINGS 
“Y XP YY KINA Y 


pC OPPER TIN, LEAD, ZINC BRONZES 
MONEL METAL - NI-RESIST METAL - 


7 © 


MEEHANITE ALLOY IRONS + DUCTILE IRON 


For more data, circle this page number on Inquiry card 253 
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To Serve You 
Better 


Large Generated Gears 


SPUR—HERRINGBONE—HELICAL 
for a wide range of industrial applications 


Gears which must operate smoothly and without vibration at higher 
speeds and under greater loads must correspondingly be more accurate 
in tooth profile and spacing. 


H & S Generated Gears provide these results. 


To meet increasing customer demands, Horsburgh & Scott has broad- 
ened its manufacturing capacity and tooled to produce large Generated 
Gears up to 125” diameter. 


Offering the same high quality standards which characterize the com- 
plete H & S Gear line, production capacities for large Spur, Helical and 
Hobbed-Herringbone Gears are now available in the following dimensions: 


Up to 80” outside diameter at 1 DP 
Upto 90” outside diameter at 14% DP 
Up to 100” outside diameter at 114 DP 
Up to 125” outside diameter at 2 DP 

Face widths up to 42”, depending on helix angle. 

Take advantage of this new capacity, and our long experience as spe- 
cialists in this field. Send your specifications, drawings or plans — or tell us 
about your power transmission problem. Our technical staff will promptly 
consider your requirements and render recommendations and quotations. 





THE HORSBURGH & SCOTT £9. 


“<a GEARS AND SPEED REDUCERS bis sel 
5112 Hamilton Avenue « Cleveland 14, Ohio 
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BEARINGS, Oilless 
Bunt: Brass & Bronze Co., 715 Spencer, 
Tol ane 


Ryerson Son, Inc., 16th & Rock- 
well ye CRicogo t 8, Il. 


BEARINGS, Roller 


Ball & Roller Bearing Co., Danbury, Conn. 

International Ball & Roller Bearing Corp., 3123 
Eastlake, Seattle 2 

Marlin-Rockwell Corp. be 402 Chandler Bidg., 
Jamestown, N. 

ote Hoffman Bearings Corp., Stamford, 


Roliway Bearing Co., Inc., 541 Seymour St., 
Syracuse, N. Y. 

S K F Industries, Inc., Philadelphia, Penna. 

Timken Roller Bearing Co., Canton, Ohio 


BEARINGS, Thrust 
Ball & Roller ——s Co., y Danbury, Conn. 
ronze 1 


5 Spencer, 
Toledo, Ohio 
Fafnir Bearing Co., New Britain, Conn 


Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown, N. Y. 


ae I Ball Bearing Co., Nicetown, Philadelphia, 


Reltwey Bearing Co., Inc., Syracuse, N. Y. 
S K F Industries, Inc., Philadelphia, Penna. 
Timken Roller Bearing Co., Canton, Ohio 


BELT SANDERS—See Grinding 
Machines, Abrasive Belt 


BENCH CENTERS 

Brown & Sharpe ‘| Providence, R. 

Sundstrand Mch. Tool "te. St lih: St., 
Rockford, Ill. 


BENDERS, Bar, Tube, Channel, etc. 

a & Co., 2136—1I2th St., Rock- 
or 

Wallace Supplies ae. . 1310 W. Diversey 
yy hicago 14, 


‘ood, R. D., 107 Public ‘atin Bidg., Phila- 
delphia .. Penna. 


BENDERS, Plate, Etc. 
ar iy Shaper Co., P.O. Box 111, Cincinnati 


; io 
Niagara Mch. & vont Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 


Wallace Supplies hig, Co 1310 W. Diversey 
Parkway, Chicago 14, 


BENDING MACHINES, Hydraulic 
Bethlehem Steel Co., Bethlehem, Pa. 
ee Forge Co., 490 Broadway, Buffalo, 


Chambersburg Engrg. Co., Chambersburg, Pa. 
— i te Div. American Brake Shoe 
Dublin Rd., Columbus 16, Ohio 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Niagara Machine * Tool Works, 638 North- 
land Ave., Buffalo, N. Y. 
Verson Alisteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, til. 
Wallace Supplies Mig. Co., 1310 W. Diversey 
Parkway, Chicago 14, Ill. 


BENDING MACHINES, Pipe 
Gutiew Forge Co., 490 Broadway, Buffalo, 


Wallace Supplies Mfg. Co., 1310 W. Diversey 
Parkway, Chicago 14, Ill. 


BENDING ROLLS 


Cleveland Punch & Shear P+ alga Co., 3917 
St. Clair Ave., Ceveland 

Niagara Mch. & Tool Wie "637 Northland 
Ave., _. 11, N. 


» 4 
Wallace — Mfg. C 1 1310 W. Diversey 
Parkway, Chicago 14, 


BLAST CLEANING EQUIPMENT 
Pangborn Corp., Hagerstown, Md. 


BLOWERS 
sa Forge Co., 490 Broadway, Buffalo, 
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METALWORKING Briefs 


Inert-Gas Welding Fixes 
Damaged Cooling Turbines; 
Saves Navy $2150 Apiece 


Basic economics: If a damaged cool- 
ing turbine costs $2300 to replace, you 
try to fix it first. When Norfolk Naval 
Station faced this problem, they found 
that only inert-gas tungsten-arc weld- 
ing could make the delicate welds 
needed to secure the .004-in. special 
stainless alloy fins. 

After damaged fins are cut from the 
hub, the section is machined to a U- 
shape and ground to a satin finish, 
New fins are welded in place with a 
HELIARC HW-10 torch. The HELIARC 
welds easily withstand the turbine vi- 
bration of 14,000 revolutions per min- 
ute and temperatures over 1750 deg. F. 
Total cost of repair: $150 





A tape-controiled, multi-torch machine, invented and deve 1 


makes more than 2500 HELIARC spot welds 
“Terrier” surface-to-air missiles built by 


pont on pr 
onvair. The 


20x80-in. area. Accuracy is better than .001 in. and welds meet h 


requirements of 2000 Ibs. each. 


Since many “Terrier” parts, such as control and dorsal > can be 
from only one so tes aaa a welding is impossible. HELIA! 


are ideal 





MECHANIZED WELDING QUADRUPLES 
ALUMINUM AIRCRAFT PARTS OUTPUT 


A quick switch, from manual to mech- 
anized welding, has more than quad- 
rupled production of oil-temperature 
regulators and fuel-to-oil heat exhang- 
ers at Airesearch Manufacturing, Los 
Angeles. 

SWM-2 SIGMA welding machines 
join the 6061 aluminum paris at speeds 
up to 85 inches per minute. Replacing 











manual covered-electrode welding, 
LINDE’s. inert-gas process reduced 
production time on the heat exchang- 
ers from one hour to 13 minutes, and 
on the regulators from 40 minutes to 
ten minutes. As a result, daily pro- 
duction of these two units has in- 
creased from 8 to 35 and 12 to 48, 
respectively. 





neously. 

HELIARC spot sping i 
new LINDE-invented 
tive and instantaneous are 
Pilot-Are starting—which | 
all high-frequency interference : 
avoids the contamination of retract 
starting. 

Although particularly suited to the — 
aircraft and automotive industries, 
HELIARC spot welding is a — 
process, adaptable to any industry 
which demands complete mechaniza- 


tion, high speed, and top quality ona . 
mass-production scale. 





Short Work With “Short- ‘Arc’’ 


To increase production of tank-ejector 
units while reducing costs, Fletcher 
Aviation, Rosemead, Calif., replaced 
covered-electrode welding with 
LINDE’s new “Short-Arc” welding 
process. It uses a 16-0z. torch with a 
low-voltage, short-are for easy control 
of steels .030 to 14-in. thick. 

The high welding speed, semi-auto- 
matic operation, and slag elimination 
(photo) increased Fletcher’s produc- 
tion from 50 to 300 units a day. Unit 
cost shrank from $1.14 with covered- 
electrode welding (labor and overhead, 
$1.12; consumables, 2¢) to only 29¢ 
(labor, 19¢ ; consumables, 10¢)—a sav- 
ing of 75 per cent. 





America’s Missiles and Satellites Soar 
On HELIARC and SIGMA Welded Joints 


Inert-gas shielded-arc welding plays 
an important role in fabricating 
American satellites and missiles. The 
Army’s “Explorer,” made from .025- 
in. stainless at Cal Tech’s Jet Propul- 
sion Lab, Pasadena, and the Navy's 
“Vanguard,” made from .090-in, mag- 
nesium alloy at Brooks & Perkins, 
Detroit, are both welded with LINDE’s 
HELIARC HW-9, HW-17 and HW-18 
torches. 

Rocketdyne Division of North Amer- 
ican Aviation, Canoga on the Ted 
uses HELIARC welding 
stone engine’s heat apm Sa 
chamber, and peroxide tank. The roe. 
ess makes top-quality welds on 
parts, despite the varying thicknesses 
of aluminum and 17-7 ph stainless. 

Reynolds Metals’ missile plant in 
Sheffield, Ala., uses mechanized 
SWM-3 SIGMA welding to make more 
than 1000 ft. of welds on the 5086 
aluminum outer jacket and center sec- 
tion of the “Redstone” and “Jupiter- 


C” missiles. The longitudinal and cir- 
cumferential welds reach speeds up to 
100 inches per minute. 

During all fabrication, the HELIARC 
and SIGMA welds are p: from 
atmospheric contamination by 
99.995% pure LINDE argon. 

Precision welding pays off —neither 
the satellites nor the missiles have 
ever failed due to faulty welds. 








42nd Street, New York 17, N.Y. 
pany, Division of Union Carbide 
i “Hellare, ” "Ss oy é 


Carbide Corporation, 


feo7 Ni d=) 18) = 
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F Best of all they are 


LOWER IN INITIAL 
7 COST, TOO! ,/ 


WA "Write for catalog ¢ 


Ruthman 


# 





BLUING LAYOUT 
Dykem Co., 2307 N. 1th St., St. Louis 6, Mo. 


BOLT and NUT MACHINES 
“—— at er Co., Inc., 42 Exchange Place, Jersey 
Waterbury Farrel Foundry & Mach. Co., Wa- 
ry, Conn, 


BOLTS, NUTS and oe 
Allen Mfg. Co., Bloomfield, C 
Bethlehem Steel Co., 701 Esa” Third St., Beth- 


cog 
stern Tools, Inc., 115 Hollier Ave., Day- 
one 3 Ohio. 
3 Orogn Kurt Co., Inc., 42 Exchange Place, Jersey 
a ~s cpurdealt & Ward Bolt & Nut Co., 
‘ort 
Trans National’ Fabricators Corp. hy N.F.), 1052 
E. Elizabeth Avenue., Linden, N. J 
wears? H. & Co., 400 Vulcan St., Buffalo, 


BOOKS, Technical 
ingeet Press, 93 Worth St., New York 13, 


BORING BARS 
er ag Bros. bg Co., 5913 W. Armstrong 


ic 
Bulord Co., Sis C. Canfield Ave. .. Bridgeport 6, 


Davis Sering Tool Div., weares & Lewis Ma- 
chine Tool Co., Fond du 


Wis. 
aoe = Microbore ow, 7 aaa Ww. Fourteen Mile 


“oa Fatiting i Neh. Ls., 2442 Douglas St., 

kford, Ill. 

ennametal Inc., Latrobe, Penna 

Metoloreical Products Dept. of General Electric 
Co., Box 327, Roosevelt Park Annex, Detroit 


2, Mic 
une Engineering Co., Frankenmuth 2, 


Van Norman Machine Co., 3460 Main St., 
Ein. oy 7, Mass 
rner & a 


sey, 5701 Car ie Ave., Cleve- 
and 3, Ohio te 


ie Woodward Heights Blivd., 
ich. 
& Co., 400 Vulcan St., Buffalo 


BORING HEADS 
American ptiees Corp., 1232 Penn Ave., Pitts- 


Baker Brothers’ Inc., 1000 Post Ave., Toledo 
Inc., 500 Lindley St., 


Bridgepo 

Bryant Chucking der Co., Clinton St., 
Springfield, V 

Davis ecring Te Tost Div., Foy pay Oa Lewis Ma- 
chine Ti Fond ‘d 

DeVI  Mieroboie Div., a mow. Fourteen Mile 


nee Mochine Co., 10 New Bond St., Worces- 
Ingersoll ‘Milling Mch. Co., 2442 Douglas St., 


MW RF Co., Hanover, 

Standard Electrical “Tool Co., 2560 River Rd., 
Cincinnati 4, Ohio 

nag Engineering Co., Frankenmuth 2, 


Wesson Co., 1220 Woodward Heights Bivd., 
Detroit 20, Mich. 


BORING MACHINES 
Baker Bros. Inc., 1000 Post Ave., Toledo 10, 


Ohio 
Buhr gg tr 4 Tool Co., 839 Greene St., Ann 
Arbor, Mich. 


Bullard Co., Bo ye 6, n. 
Burg Tool and 9. Co. = 15001 S. Fi- 
gueroa, Gardena, Cal 


Consolidated Mch. Tool 'biv., 565 Blossom Rd., 
Rochester 10, N. Y. 
Comp Gorp., 405 Lexington Ave., New York 17, 


on S. P.O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 
4460 N. 24th St., Mil- 


Davis & T hompson Co., 
waukee 10, Wis. 
evs Machine am Fair St., Royal Oak, Mich. 
le A ad 1200 Oakman Bivd., Detroit 


Giddings ry Lewis Machine Tool Co., Fond du 


Gray te, 6. Ae 3611 Woodburn Ave., Cincin- 

na 

Hamilton ste .. Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohi 
Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 
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inqerent i hve Mch. Co., 2442 Douglas St., 


Jones & eae ey Co., Spiinotesid Vt. 
Kaukauna Machine & iv iddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 
Kearney & Trecker Corp., 6784 W. National, 
ogee 14, Wis. 
F. Co., 5663 E. Nine Mile Rd., 
Detroit 34 


ich. 
Moline Tool Co., Moline, ul. 
National Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, Ind. : 
New Britain Mch. ‘Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

Olivetti Corp. of America, | 42- 33 Northern 
Bivd., Long Island yy AA 

Orban Kurt Go, Inc., 42 Pea Place, Jersey 


City 2, N. 
Sheffield d Core, Box ig) Dayton 1, Ohio 
, 3400 Lafayette Ave. ., Detroit 


ie? 
igttign Inc., Akron, N. Y. 


BORING MILLS, Horizontal 

American safes Corp., 1232 Penn Ave., Pitts- 
burgh 22, 

Bullard Co., TM 6, Conn. 

Cincinnati ‘Gilbert Machine Tool Co., 3366 
Beekman Cincinnati 23, Ohio 

Consolidated Meh. Tool Div., 565 Blossom Rd., 
Rochester 10, N. Y. 


Coss & Corp., 405 Lexington Ave., ad York 17, 
DeViieg Machine Co., Fair St., ” Royal Oak, 


ote & Lewis Machine Tool Co., Fond du 

ac 

Gray, G. Co., 3611 Woodburn Ave., Cin- 
cinnati o hio 

Innocenti, Milan, Italy 

Lucas Mch. Tool Div., New Britain pie. Co., 
12302 Kirby Ave., Cleveland 8, Ohi 

New Britain Mch. Co., New Britain, chon. 

Sryden ich ae 3400 E. Lafayette Ave., Detroit 


BORING MILLS, Vertical 

American goto Corp., 1232 Penn Ave., Pitts- 
burgh 22, 

Bethiez, Le 5 Rue Montalivet, Paris, 


France 
ar Co., 286 Canfield Ave., Bridgeport 6, 


onn. 

Consolidated Mch. Tool Div., 565 Blossom Rd., 
Rochester 10, N. Y. 

Coss aa 405 Lexington Ave., New York 17, 


bat ig & Lewis Machine Tool Co., Fond du 

ac 

Hamilton Div. Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 

Kaukauna Machine & Foundry Div., Giddi 

Lewis Machine Tool Co., Kaukauna We. 

King mit} Tool Div., American Stee! Found- 

ea 1150 Tennessee Ave., Cincinnati 29, 


New Britain Mch. Co., New Britain, Conn. 
a a 3400 E. Lafayette Ave., Detroit 
, Mich 


BORING TOOLS 

American pepen Corp., 1232 Penn Ave., Pitts- 
burgh 22 

Armstrong. Brox sa ae 5213 W. Armstrong 


Bullard Co., 286 Canfield Ave., Bridgeport 6, 


Con 
Davis ‘Bort Tool Div., en & Lewis Ma- 
chine Toot Co » Fond du Lac, Wis. 


o Road, Microbore Div., 2720 W. Fourteen Mile 
Royal Oak, dich. 
“0 Corp | 100 Oakman Bivd., Detroit 


Minced ‘industries, Inc., Ashtabula, Orie 
ce a: ta Products it. of General Elec- 


tric Co., Box 237, Roosevelt Park y Fy 
Detroit 32, Mich. 


Vascoloy- Ramet Corp. ome i, 

Wesson Co. 1220." Woodwe Heights Bivd., 
Detroit 26, Mich. 

Williams, J. H. & Co., 400 Vulcan St., Buffalo 


BRAKES, Press and Bending 


Cincinnati Shaper Co., P.O. Box 111, Cincin- 
nati 11, Ohio 
Cleveland, Crane & Meriter Co., Wigkitte, Ohio 
Lodge & ey Ay 1, 
Northland 


Niagara Mch. Wks., 639" 

Ave., Buffalo Pe 

Verson’ Alls BAN Co., 93rd St. and S. Ken- 
wood Ave., Chicago, ! tit. 

BRASS 

Aonaican Brass Co., 25 Broadway, New York 

Muelier Brass Co., Port Huron 35, Mich. 

Revere 


& Brass, inc., 230 Park Ave., 
New Youn. Y. ae a 
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General Electric Metallurgical Memo from General Electric 
announces the new 
Adjust-0-Breaker 
toolholder! 


Carboloys toolholder with adjustable chip- 
breaker lets you adjust from any angle .. . 
offers any desired adjustment within its 
range* . . . features “floating” indexable 
chipbreaker with absolute repeatability. 


MORE jobs with LESS tooling—that’s what 
you get with this new Carboloye Adjust-O- 
Breaker toolholder! No need to have a 
separate chipbreaker for every cutting job. 
No need to restrict yourself to toolholders 
with only two or three chipbreaker settings. 
Now you can have this versatile new Carboloy 
toolholder . . . and adjust it for any chip- 
breaker setting within its range.* 


Available right now from stock in 5 styles, 
negative rake, for left- and _ right-hand 
machining, the Adjust-O-Breaker truly brings *Sizes 16V and 85V: adjustable range Vis" to Zn” 
new meaning to disposable tooling. Size 20V: adjustable range Vis” to "Yn" 


So, to get cutting tool versatility that lets 
you handle more jobs with less tooling, 
check into the complete Carboloy line— 
Lift-O-Matic (positive rake, negative rake, 
and tracer), heavy-duty, and the new Adjust- 
O-Breaker toolholder. The complete line of 
Carboloy inserts, insert seats, convertible 
seats, and brazed tooling is the broadest in 
the industry . . . designed to meet every tooling 
need to give you BETTER PROFITS 


THROUGH BETTER TOOLING. 1. Chipbreaker setting adjusts to 2. Design 


permits 
. ; — width within .* Set peatability of settings. i 
See your Authorized Carboloy Distributor ve two open dele ihn pave ee .—- Pop ange 
now. He’s listed in the Yellow Pages. Metal- either side. No springs to adjust. | when clamp is loosened, 
lurgical Products Department of General 


Electric Company, 11147 E. 8 Mile Street, 
Detroit 32, Michigan. 


CARBOLOY. 


CEMENTED CARBIDES 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL @@ ELECTRIC 
3. Clamp screw is accessible from 4. Standard | 


disposable inserts, 

CARBOLOY® CEMENTED CARBIDES top or bottom; allows easy indexing | Carboloy insert seats and convertible 

-MADE DIA ° mA T or replacement even when toolholder = seat are used with toolholder. Insert 
MAN-MADE DIAMONDS MAGNETIC MATERIALS is ye “aes F saith ens indimall 1 self S 
THERMISTORS + THYRITE® * VACUUM-MELTED ALLOYS 


MACHINERY, December, 1959 For more data, circle this page number on inquiry card 


257 





B-C 


Product Directory 





LSBORS, 


AFTER BRUSHING 


All soofeny junctures are 
blended accurately to pre- 
determined specifications. 
Results are uniform...quality 
pn b. Osborn 3-A Machine 

uction rate: 63 per hour. 


BEFORE BRUSHING 


Corners of intricate multi ~ 
contours were hand-file. 
remove burrs. Results whe 
inconsistent. Former produc- 
tion rate: 24 per hour. 


Production up 62% on this 


finishing job 


... with OSBORN power brushing 


PUSH-BUTTON FINISHING OPERATION . .. 
with Osborn 3-A Machine using Osborn 
Economye Wire Brushes. Operator sseay 
loads part... starts pre-set brushing cycle.. 
and unloads part pe brushing. 


METAL FINISHING MACHINES.. 
POWER, PAINT AND MAINTENANCE BRUSHES + 


Formerly, this air conditioner manufacturer 
finished 24 compressor bodies per hour. He 
now finishes 63 per hour... a 62% increase 
in production. But that’s just the start. 

Quality now is uniform because Osborn 
power brushing thoroughly removes all 
burrs that might ultimately damage the com- 
pressor. Each surface juncture of the intricate 
contour is also formed to an exacting, pre- 
determined blend . . . all automatically. 

Your Osborn Brushing Analyst will glad- 
ly provide complete details. He will show 
how you can benefit on similar operations 
in your own plant. 

Write now for full details on Osborn 
Metal Finishing Machines. The Osborn 


Manufacturing Company, Department D-55, 


Cleveland 14, Obio. 


. AND FINISHING METHODS 
FOUNDRY PRODUCTION MACHINERY 
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BROACHES 

du Mont Corp., Graonfietd. Mass. 

onc Corp., | 200 Oakman Bivd., Detroit 

Metallurgical, Products Dept. of General Elec- 
tric Co., Box 237, Roceovelt Park Annex, 
Detroit 22, Mich. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

Orban,’ 4! Se -, 42 Exchange Place, 
Jersey City 2 N.Y 

Sundstrand Mch. Tosi Co., 2531—lIth St., 

16 Arch St., Green- 

field, 


Rockford, Ill. 
Thr age tap & Die Co., 

Wesson og 1220 Woodward Heights Bivd., 
Detroit 26, Mich. 


BROACHING MACHINES, Internal 


Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J. 

Sundstrand Mch. Tool Co., 2531—IIth St., 
Rockford, Ill. 

Wilson, K. R., 


Inc., 211 Mill St., Arcade, N. Y. 


BROACHING MACHINES, Surface 
Cincinnati. a. Machine Co., Special Ma- 
rburg Ave. Cincinnati 9, Ohio 
Inc., 42 Exchange Place, 

Jersey City 2 N. J. 
Sundstrand Mch. Tool Co., 2531—IIth St., 
Rockford, Ill. 


BRONZE 


American Brass Co., Waterbury 20, Conn. 
Mueller Brass Co., Port Huron 35, Mich. 


BRUSHES, Industrial, 
Wheel, Etc 


Osborn ite. Co., 5401 Hamilton Ave., Cleve- 
land, Ohi 


Tampico, Wire 


BUFFERS 


Hammond peamnery Builders, Inc., Kalama- 


zoo, Mich. 
Standard Electrical Tool Co., 2488-90 River 


Rd., Cincinnati, Ohio 


BULLDOZERS, Metalforming 


Birdsboro, nent Foundry & Machine Co., Birds- 
ro, 


Elmes oe. Div., American Steel Foundries, 


1150 Tennessee Ave., Cincinnati 29, Ohio 
Erie Foundry Co., 1253 W. 12th St., Erie, 
enna. 


BURNISHING MACHINES 


Hamilton Div., Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 


Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 


BURRING MACHINES—See 


Deburring 
Machines 


BURRS—See Files and Burrs, Rotary 


BUSHINGS, Drill Jig 
Ex- ary! co. 1200 Oakman Bivd., Detroit 


Mic 
i 6001 Southern Bivd., 


Metal Corbides Co: 
Youngstown 12, O 
Universal Engrg. — Feantemanitio, Mich. 


BUSHINGS, Hardened Steel 
Universal Engrg. Co., Frankenmuth, Mich. 


BUSHINGS, Non-ferrous and Powdered 
Metal 


Oueie > & Bronze Co., 715 Spencer, 
° 
Universal Engrg. Co., Frankenmuth, Mich. 


CALIPERS, Spring, Firm-Joint, Transfer, 
Hermaphrodite, ete.—See Layout and 
= Tools Machinists’ Small 

ools 
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WHEN 
..OnNE 


WILL DO? 





Fosdick’s Sensitive Radial combines 
Upright and Sensitive features — ri- 
gidity, compactness and convenient 
table height—with the capacity and 
flexibility of a Radial. Fosdick has 
made the table unusually adjustable, 
leaving the arm at a fixed height. The 
unique, one-piece column construc- 
tion makes possible unusual rigidity. 
Arm clamping is simplified. You get 
all the advantages of both the old re- 
liable drills, at roughly the cost of one! 


Workpiece sizes accommodated by 
the Sensitive Radial include the ranges 
of both Uprights and Radials; setting 
up on either the adjustable table or 
the base of the machine. Controls re- 
main clustered at a constant, con- 
venient operator’s height. 





iad 





a YOUR TOOL DOLLAR buys more capacity in less shop space 


when you put Fosdick’s compact versatility to work on your drilling 
problems. Only Fosdick builds the Sensitive Radial. Call your dis- 
tributor or write for Bulletin SRM. 


THE FOSDICK MACHINE TOOL CO., CINCINNATI 23, OHIO 


RADIAL DRILLS 
SENSITIVE AND UPRIGHT DRILLS 
NG BORERS & GRINDERS 


aa OSDIC 
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PRODUCT 


BEARINGS, BUSHINGS AND SPECIAL PARTS 
OF CAST BRONZE OR SINTERED METALS 


ALCOA’ ALUMINUM BARS 


(Fin wame | Ae Locnlltug Prradd ated. Dnange 2, 











Toledia_!, (Yuin 





YES »NO 


REMARKS 





Are its products available from stock? 





Readily 





Do local distributors have stocks? 


All over America 








Cast Bronze Bearings 


866 sizes 





Sintered Oil-filled Bronze Bearings 


667 sizes 





Cast Bronze 13’’ Bars 


267 sizes 





Sintered Oil-filled Bronze 644’ Bars 


84 sizes 





Aluminum 13’ Bars 


138 sizes 








Is it a high quality product? 


q KIC IIS 


Bunting 72 Bronze Alloy 
(SAE 660) 
Alcoa Aluminum 





Are stock sintered bearings made to 
ASTM Standards? 


4 


Always 





Any restrictions on quantity? 








Small lots at big run prices 





Does it render extraordinary service 
in emergencies? 


Large reserve facilities 





Does it have ample production 
capacity? 


Two large modern plants 





Is the range of stock sizes complete? 


Meets every usual need 





Does the company publish catalogs? 


See below 





Does it publish technical data? 


In all catalogs and in 
special literature 





Does the company make products to 
blueprint? 


Over 50,000 patterns for 














customer free use 





Does it give competent engineering 
aid? 


It's free 











Is the company well established? 














ale | <1 < ISIS IS 











Over 50 years 





at 
| 


CATALOG 258 lists BAR CARD 40 lists 138° CAT 


Electric Motor 
Beari 


sizes of Bunting 
ings. , 


ing Aluminum 
13” Bars. 


Bronze 


and Bars. 


Write for Catalogs or ask your Distributor 


ALOG 58 lists 


Bunting Cast Bronze 
and Sintered Oil-filled 
Bearings 


BUNTING’S “ENGINEERING 
HANDBOOK ON POWDER 
METALLURGY” details 
manufacture and use 
of sintered metal 
bearings and parts. 


® 
Bu nting local distributors are listed in classified section of 


telephone directory under “BARS-BRONZE” or “BEARINGS-BRONZE” 
For more dota, circle this page number on Inquiry card 
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CALIPERS, Vernier 
Brown & Sharpe Mfg. Co., Providence, R. |. 
DoALL Co., Des Plaines, il. Hee 


Scherr, George, Co., Inc., 200 Lafayette St., 
New York 12, N.Y. 


CAM CUTTING MACHINES 
Cong ve ., 405 Lexington Ave., New York 


Orban, Kurt Co., !nc., 42 Exchange Place, 
Jersey City 2, N. Y. 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


CAMERAS, High Speed 
Wollensak Optical Co., Rochester 21, N. Y. 


CAM MILLING AND GRINDING 
MACHINES 

American Schiess Corp., 1232 Penn Ave., Pitts- 
burgh 22, Pa. 

Baird Machine Co., 1700 Stratford Ave., Strat- 

ford, Conn. 

Landis Tool Co., Waynesboro, Pa. 

Rowbottom Machine Co., Waterbury, Conn. 


CAMS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Eisler Engrg. 0., Inc., 750 S. 13th, ark 3, 


Rowbottom Machine Co., Waterbury, Conn 


CARBIDES 


Semhery Ludhan Steel Corp., Pittsburgh, Pa. 
Chicago-Latrobe, 411 W. Ontario St., hicago 
DoALL Co., Des Plaines, III. 

Kennametal, Inc., Latrobe, Penna. 

Linde Co., 30 E. 42nd St., New York 17, N. Y. 
Metal Carbides Corp., Youngstown, Ohio 
Matomagices Products Dept. of General Elec- 


o. x 237, Roosevelt Park Annex, 
Detroit 42, Mich. 


Vascoloy-Ramet Corp., Wau 


1220 Woodwar 


nm, tt. 
lesson Co., Heights Bivd., 
Detroit 20, Mich. 


CASTINGS, Die 
American Brass Co., Waterbury 20, Conn. 
Madison-Kipp Corp., Madison Wis. 


* 


CASTINGS, Non-ferrous 


Bethlehem Steel Co., 701 East Third St., Beth- 
lehem, P 


. Pa. 

Mueller Brass Co., Port Huron 35, Mich. 
Shenango Furnace Co., Dover, Ohio 
Textile Machine Works Reading, Penna. 
Vascoloy-Ramet Corp., Waukegan, i. 


CASTINGS—Gray Iron, Malleable 

Bethlehem Steel Co., 701 East Third St., Beth- 
lehem, Pa. 

ee cone Co., 1201 W. 65 St., Cleveland 2, 

io 

Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

Malleable Castings Council, 781 Union Com- 
merce Bidg., veland 14, Ohio 

Shenango Furnace Co., Dover, Ohio 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 

Textile Machine Works, Reading, Penna. 


CASTINGS, Steel, Stainless, etc. 


Al Ludium Steel Corp., Pittsburgh, Pa. 
Bethlehem Steel Co., 701 East Third St., Beth- 


lehem, Pa. 
Birdsboro Steel Fay. & Mch. Co., Birdsboro, Pa. 
Jessop Steel Co., Washington, Penna. 


CENTER-DRILLING MACHINES 
—? geen Inc., 1000 Post Ave., Toledo 


Sundstrand Mch. Tool Co., 2531 11th St., 
Rockford, Ill. 


CENTER PUNCHES—See Machinists’ 
Small Tools 


CENTERS, Grinding Machines, Indexing 
Head and Lathe 


DoAll Co., Des Plaines, Ill. 
(Continued on page 262) 
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END MILL TIPS YOU CAN USE 


NOTE 
DEFLECTION 
OF END MILL 


SIDES OF 
SLOT NOT 
AT 90°. 


“WOBBLE”...ITS CAUSE AND CURE 


Non-perpendicular sides of a slot can be 
caused by a worn spindle, excessive flute 
length, or too slow spindle speed. This 
“wobble” slot is actually a defiection of 
the end mill caused by one flute hogging 
into the cut. If the proper end mill with 
shortest necessary flute length is being 
used, eliminate spindle runout and in- 
crease its speed. 


PRIMARY 
SIDE RELIEF 
& WIDTH 





SECONDARY 
CLEARANCE 


END MILL RESHARPENING 
Always consider the material to be cut, 
and grind to limits recommended by the 
tool manufacturer. It is best to resharpen 
end mills to produce just enough primary 
relief to eliminate drag. Too much relief 
causes chatter... brings on rapid dulling 
of cutting edges. Secondary relief depends 
on the size of the end mill, the width of the 
primary relief, and the feeds being used. 


| 
| 
| 
| 
) 
| 
| 
| 
| 
| 
) 
1 
) 
! 
| 
) 
| 


ABOUT CUTTING FLUIDS 

End mills require cutting fluids to protect 
the tool, control temperatures, and provide 
lubrication. Multiple streams generally 
provide more cooling effect than a slow 
moving heavy flow. Remember that pres- 
ent day jet cooling methods do not pro- 
vide sufficient cooling because of greater 
tooth-to-work contact in end milling as 
opposed to turning operations. 


FOR QUICK SOLUTIONS TO ALL YOUR DRILLING-REAMING-END MILLING PROBLEMS, 
SEE CHICAGO-LATROBE CATALOG No. 58, OR CONSULT A C-L SERVICE ENGINEER 


BEST TIP OF ALL... 


Vj 


~-/ 
oo 


VG 


a\\ / 
eg. 


CHICAGO-LATROBE 
MACHINERY, December, 1959 


428 w. 


Chicago- 
4 Latrobe 


CALL YOUR LOCAL C-L DISTRIBUTOR 


For more data, circle this page number on inquiry card 


ONTARIO ST., 


CHICAGO 


10, ILLINOIS 
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1 


GOSS 
& 1 
DELEEUW 


AUTOMATIC CHUCKING 


MACHINES 


perform one to three 
operations in sequence 1 
or simultaneously 


More completely finished parts 
at the end of the day with no 
partly finished pieces lying 
around is the regular accom- 
plishment of Goss & De Leeuw "'I- 
2-3" chuckers. It means complete 
finishing on one, two or three 
ends simultaneously or in se- 
quence without tool resetting, 
rechucking or parts handling. 
Machining operations may in- 
clude boring, facing, turning and 
threading. 


Change over from job to job is simple. 
Cost-cutting is assured on long or short 
runs. Goss and DeLeeuw Chucking Ma- 
chines are the only standard machines 
of their type which operate the “1-2-3” 
way to reduce costs per piece and step 
up the number of pieces per hour. 


Investigate the opportunities offered by these machines on 
your production by sending samples of your work for time and 


cost estimates—Ask for illustrated descriptive literature. 


GOSS and DE LEEUW 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 
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Metal Carbides Corp., Youngstown, Ohi 
—aee Products Dept. of General Elec- 


tric Co., Box 237, Roosevelt Park Annex, 
Detroit, Mich. 


Wesson €o., 1 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


CERAMIC TOOL MATERIAL—See Tool 
Material, Ceramic 


CHAINS, Power Transmission and Con- 
veyor 

Boston Gear Works, 14 Hayward St., Quincy 
71, Mass. 


CHUCKING MACHINES, Multiple-Spin- 
die Automatic 
Bullard Co., 286 Canfield Ave., Bridgeport 6, 


and Mfg. Ce. Inc., 15001 5S. Fi- 
gueroa, Gardena, Cal 
Cross Co.. P.O. Box $835, Park Grove Postal 
Sta., Detroit 5, Mich. 
Goss & DeLeeuw “5 Co., Kensington, Conn. 
National Acme Co., 170 E. 13! st St., Cleveland, 


Ohi 

New Britain Mch. Co., New Britain-Gridley Mch 
Div., New Britain, Conn. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio 


CHUCKING MACHINES, Single-Spindle 
Automatic 

eae Co., 286 Canfield Ave., Bridgeport 6, 
onn, 

Gisholt Machine Co., 1209 E. Washington Ave., 
Madison 10, Wis 

Jones & Lamson Mch. Co., Springfield, Vt. 

National Acme Co., 170 E. 13ist St., Cleve- 
land, Ohio 

Sundstrand Mch. Tool Co., 2531 lith St., 
Rockford, III. 

Warner & Swase Se. 5701 Carnegie Ave., 
Cleveland 83, 


CHUCKS, Air Operated 

Gisholt Machine Saw 1245 E. Washington Ave., 
Madison 10, 

Logansport Machine Co., Inc., 810 Center Ave., 
Logansport, Ind. 

Schrader’s deg A., 470 Vanderbilt Avenue, 
Brooklyn, N. Y. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Collet 

Buck Techs Co., 2015 Schippers Lane, Kalama- 
z00, 

Gisholt Machine ¢ on 1209 E. Washington Ave., 
Madison 10, 

— Mch. Co., ey RG 1321 Racine St., Racine, 


Hardinge Bros., Inc., 1420 College Ave., Elmira, 


Jacobs Mfg. Co., West Hartford “4 Conn. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

National : ‘Acme €o., 170 E. 131st St., Cleveland 

New Britain Mch. Co., New Britain-Gridley Mch. 
Div., New Britain, ‘Conn. 

Standard fa Oh Co., 3950 Chester Ave., Cleve- 

10 

Universal Engrg. Co., Frankenmuth 2, Mich. 

Warne: & Swasey, 5701 Carnegie Ave., Cleve- 
land 3, Ohio 

Z0ger. on inc., 24000 Lakeland Bivd., Cleveland 

hio 


CHUCKS, Combination Universal-inde- 
pendent 

Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich 


Geometric-Horton Div., United Greenfield Corp., 
New Haven, Conn. 


Gisholt Machine C ag 1209 E. Washington Ave., 
ann agg | 10, W 


& Trecker eee 6784 W. National, 
Milwaukee 14, 


ey Acme ‘on “170 E. 131st St., Cleve- 
land 8, Ohio 


Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Com 
Buck enliy 4 Co., 2015 Schippers Lane, Kalama- 
Burg re Tool ond Mfg. Co, Inc., 15001 S. Fi- 
gueroa, Gardena, Calif 
(Continued on page 264) 
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SPREAD RESISTANCE... 


WHERE YOU NEED IT! 
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DROP-FORGED DROP-FORGED DROP-FORGED 


Five styles in a broad range NEW Alloy Hoist Hooks add 27 Vulcan Eye Bolts are 

of sizes and capacities up to 18”. additional capacities to Williams proof-tested to military 
Drop-forged from selected steel extensive line of carbon and standards to 50% beyond 
and heat-treated to further alloy steel hooks. Eye and shank “safe working load”. Plain 
increase strength and reduce styles in regular and safety and shoulder patterns. 
liability of springing. Screws patterns. Safe working load Blank or threaded. 

are made of special grade steel capacities up to 70 tons. Capacities from 
hardened and tempered. Write for new brochure A-575. 400 lbs. to 16 tons, 


all are stronger and safer because... 


THEY'RE DROP-FORGED BY WILLIAMS 


FOR PROMPT, 4 > CALL YOUR 
PERSONAL LOCAL 


SERVICE DISTRIBUTOR 


WILLIAMS 


DROP FORGED 


TOOLS OF INDUSTRY 
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cut costs 


Gp CAN INCREASE YOUR PRODUCTION 


. . . because CDT specializes in designing and building tools 
and machines for today’s high production demands. 


Gp CAN IMPROVE YOUR QUALITY 


dish because CDT tools, jigs, fixtures and machines are 
precision engineered and built to the strictest requirements. 


Gp CAN LOWER YOUR PRODUCTION Costs 


. - . by increasing the efficiency of your operation with special 
tools that do the job better—faster—more economically. 


Call on Columbus Die-Tool for your special tooling problems. A large 
creative engineering staff with experience in developing special tools 
and machines for hundreds of industries is at your service. Or 50,000 
square feet filled with precision 
production equipment enables us 
to build fine tools and spécial 
purpose machines to exacting re- 
quirements. Avail yourself of the 
industry-wide experience of 
Columbus Die-Tool. 


FREE: New brochure listing facilities, equipment, etc. Write today. 


Columbus Die Tool 


AND MACHINE COMPANY 


P.O. BOX 750 * COLUMBUS, OHIO 
ESTABLISHED 1906 


Designers and manufacturers of JIGS @ FIXTURES @ SPECIAL TOOLS @ 
UNITS FOR MACHINE TOOLS @ also Builders of Machine Tools Complete 


264 For more data, circle this page number on inquiry card 





rt Mch. Co., Inc. , Ind. 
Skpner Ch Chuck Co., 95 yoy New 


Britain, Conn. 


CHUCKS, ov 


Woodworth, N. A. Co., 1300 E. Nine Mile Rd., 
Detroit 20, Mich. 


CHUCKS, Drill, Key Type 
Jacobs Mfg. Co., West Harford, Conn. 


CHUCKS, Drill, Keyless 


Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 
lyn 37, N.Y. 
Jacobs Mfg. Co., West Hartford, Conn. 


CHUCKS, Full Floating 


Gisholt Mch. Co., Madison 10, Wis. 
— Engineering Co., ‘Frankenmuth 2, 
ic 


CHUCKS, Gear 
Buck Tool Co., 2015 Schippers Lane, Kalamoa- 


zoo, Mich. 
Geometric Horton Olv., United Greenfield Corp., 


New Haven in. 
Le Maire Machine Tool Co., 2657 S. Telegraph 
Rd., Dearborn, Mich. 


CHUCKS, Independent 

Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mic 

Geometric-Horton a United Greenfield Corp., 
New Haven. 

Gisholt ocak Co, ~ 1209 E. Washington Ave., 
Madison 10, Wis. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Lethe 


Bullard Co., Brewster St. Bridoonert 2, Conn. 
Gisholt. Machine Co., 1209 E. shington Ave., 


ield, Vt. 
st St., 


Cleveland 3, Ohio 


CHUCKS, Magnetic 
A a & Shore Mf. 2.; Pro Bia Rat Ri is, imi h. 
janc! Co ‘ap oo 
Sundstrand _ Tool Co, 9531 

Rockford, Ill. 
Walker, O. 's. , Worcester, Mass. 


CHUCKS, Power 


Buck . cm 2015 Schippers Lane, Kalama- 
Z00, 
Gisholt Machine Co., 1209 E. NOC Ave., 
Madison 10, Wis. 
ah Co., Inc., Logansport, 
Skinner Chuck Co. , 95 Edgewood m. The 
Britain, Conn. 


CHUCKS, Quick Change and Safety 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, 

Jacobs Mfg. Co., West Hartford 10, Conn. 


Universal Engineering Co., Frankenmuth 2, 
Mich. 


CHUCKS, Ring Wheel 
Coegeer Mch. Co., 414 E. Gardner St., Beloit, 
s. 


CHUCKS, Topping 
Jacobs Mfg. Co., West Hartford, Conn. 


CHUCKS, Universal Three-Jaw 
Buck Tost Co., 2015 Schippers Lane, Kalama- 


Z00, 
Geometric-Horton Div., United Greenfield Corp., 
New Haven, 
Gott, Machine Go-~ 1209 E. Washington Ave., 
ison . 
recker Corp., 6784 W. National, 


Milwaukee 14, Wis. 
(Continued on page 266) 
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World’s Most Extensive Line 
of Permanent Magnetic Chucks* 


O. S. Walker, the originator of magnetic chucks, offers you 
unequalled quality and unequalled performance in every perma- 
nent chuck application. And the Walker line of fine chucks 
covers a full range of sizes. 


Walker chuck magnets are the most permanent magnets ever 
made: they’re ceramic, with many times the coercive force of 
alloy magnets. Other features include: all steel face; 50% less 
weight; low, low height; fine pole divisions; easy on-off lever. 
Write for our catalog. 

Stock Sizes: 4x 4"; 4x 8"; 6x 6"; 6x 10"; 6x 12"; 6x 18"; 8x 24”; 
10 x 15”; 10 x 24”; 12x 12"; 12x 18"; 12x 24". 


a ‘ *Patents Pending 


1D, : 


0.S.WALKER COMPANY, INC. 
WORCESTER 6, MASS. 


O.S. Walker — The Original Designers and Builders of Magnetic Chucks! 


Va 


; 3 
Special vacuum chucks Bar pole electro-mag- Electro-magnetic 
for holding non-ferrous netic chucks in 81 sizes chucks in 172 sizes 
parts 


Special electroandmag- Standard and 
netic chucks and mag- _ special demag- 
netic holding fixtures netizers 
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Automatic Gaging 


Now Profitable 


For Short Runs 


If you have short run jobs re- 
quiring close tolerance control, 
Automatic Gaging can now 
provide important economies 
available heretofore only in 
mass production operations. 


Typical is an automatic gage 
now in use by a bearing manu- 
facturer. This machine with 
quick-change tooling inspects 
and classifies 12 different types 
of parts in an 8 hour shift. Bush- 
ing type parts from the bar 
machines are automatically 
segregated into 7 size classifications involving OD, ID and 
width. The savings are significant. 


Investigate automatic gaging for your operations. Write the 
Sheffield Corporation, Dayton 1, Ohio, U.S.A., Dept. 9. 


eS \ ef Bendix Aviation 
Sez 
manufacture and measurement for mankind 
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Logansport Mch. oe ar, Ind. 

Skinner Chuck Co yn gt Ave., New 
Britain, Conn. 

Warner & Swasey, 5701 Carnegie Ave., Cleve- 
land 3, Ohio 


CHUCKS, Wrenchless 


Gisholt Machine Co., 1209 E. Washington Ave., 
Madison 10, Wis. 


CLAMPS, “C”, Toggle, Toolmakers’ 
Parallel—See Set-Up Equipment 


CLEANERS, Metal 


Oakite Products, Inc., 26 Rector St., New 
York, N. Y. 


CLUTCHES 


Cleveland Punch & Shear Works Co. 3817 
St. Clair Ave., Cleveland 14, Ohio 
Minster Mch. Co., Minster, Ohio. 


COLD HEADING 


National Meourery Co., Tiffin, Ohio. 
Waterbury Farrel Foundry & Mach. Co., Wa- 
terbury, Conn. 


COLLETS—See Chucks, Collet 


COMBINATION SQUARES—See Machin- 
ists’ Small Tools 


COMPARATORS, Dial, Electronic and 
Air 

Federal Products Corp., 1144 Eddy St., Provi- 
dence | 

Sheffield Corp., Box 883, Dayton 1, Ohio. 


COMPARATORS, Optical 


DoALL Co., Des Plaines, III. 

Eastman Kodak Co., Rochester, N. 

Jones & Lamson Mch. Co. Springfield, Vt. 

Opto-Metric Tools, Inc., 137 Varick St., New 
York 13, N. Y. 

Scherr, George Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 


COMPOUNDS, Cleaning—See Cleaners, 
Metal 


COMPOUNDS, Cuttings, Grinding, Metal 
Drawing, ete.—See Cutting and Grind- 
ing Fluids 


COMPRESSORS, Air 
onee Pneumatic Tool Co., New York 17, 
N 


Wilson, K. R. Inc., Arcade, N. Y. 


CONTOUR FOLLOWER—See Tracing 
Attachments 


CONTRACT WORK 
ei 4 an Inc., 1000 Post Ave., Toledo 
Bliss, € E. W. Co., 1375 Raff Rd., S. W., Canton, 
Eisler Engrg. Co., 750 S. 13th St., Newark 3, 
Erie Foundry Co., 1253 W. 12th St., Erie, 

Penna. 

rney & Trecker Corp., 6784 W. National, 

Milwaukee 14, Wis. 

., 170 E. 131st St., Cleve- 

Textile Machine Works, Readin 


ng. Penna. 
Van ee Co., 176 Waltham t., Watertown 
, Mass. 


CONTROLLERS 
ae “ced Co., 1331 S. Ist St., Milwaukee, 


ene Electric Co., Schenectady, N. Y. 


CONTROL SHAFTS—See Lead-screws & 
Splines, Ball Bearing 
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Downtime on an important production press is far 
more expensive than the direct maintenance costs 
involved. Schedules are disrupted — workers and 
machines stand idle—production is lost—profits suffer. 
Production time on a $30,000 press is very conserva- 
tively worth $30 per hour. On this basis alone, one 
sixteen-hour day of downtime will incur costs of $480. 
In a nominal 3-year payout period, one extra day of 
production per year can repay 5% of your press cost. 


Danly presses are engineered to give you that extra 
day of production, many times over. Design innova- 
tions years ahead of the industry, and an extra meas- 
ure of brawn and precision keep Danly equipment on 
the job month after month, without maintenance in- 
terruptions. 


Outstanding case in point: the 500-ton, straight side 


EVEN ONE 

How you’re ahead with Danly’s years-ahead design LESS DAY OF 
DOWNTIME 
PER YEAR 

OUR PRESS COST 


press pictured above has been operating at the Gen- 
eral Electric Company’s Hotpoint Division Plant at 
Milwaukee, Wisconsin for eleven full years without 
losing a single day of scheduled production! During 
that time it has paused only twice for planned main- 
tenance. Seven other Danly presses in this pressroom 
have equally impressive records of maintenance-free 
operation. 


Savings in maintenance downtime alone can wipe out 
all price differential between quality and “economy” 
equipment. Still more profit will be 

realized from longer die life, im- prong lost 
proved parts accuracy, and other Nit 
bonus benefits. For a frank and com- 

prehensive review of these advan- 

tages, SEND FOR BULLETIN 300. 


DAN Ly Gd 


DANLY MACHINE SPECIALTIES, INC., 2100 S. LARAMIE AVE., CHICAGO 50, ILLINOIS 
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PIPE MILLS 


YODER 
PIPE AND TUBE MILLS 


Today’s expanding markets and tighten- 
ing economy demand closer production 
cost control. YODER’S complete line of 
ferrous or non-ferrous Pipe and Tube 
mills can help you meet production sched- 
ules economically... help you realize 
significant savings in the manufacture of 
tube and pipe. 


YODER Pipe and Tube mills offer flexible 
production to meet fluctuating demand. 
They adapt easily to the most rigorous 
schedules. Everyday manufacture of con- 
stant high quality pipe and tube in diam- 
eter of 5/16” to 24”. Speeds up to 350 fpm 
plus can be obtained with YODER mills, 


YODER also makes a complete line of 
Slitting equipment and Cold Roll-Form- 
ing machinery. Send for your copy of 
the fully-descriptive book covering Tube 
Mill operation. 


THE YODER COMPANY 


5504 Walworth Ave. ¢ Cleveland 2, Ohio 





PIPE AND 
TUBE MILLS 


ferrous or non-ferrous) 





CONVEYORS FOR DUST, CHIPS, ETC. 
Barnes, W. F. & John Co., Rockford, il. 


COOLANTS—See Cutting & Grinding 
Fluids 


COPPER 


American Brass Co., 25 Broadway, New York, 


Mueller Brass Co., Port Huron 35, Mich. 
Revere Copper & Brass Inc., 2306 Park Ave., 
New York, N. Y. 


COUNTERBORES AND COUNTERSINKS 
Chicago-Latrobe, 411 W. Ontario St., Chicago 


Circular Tool Co., Inc., 765 Allens Ave., Provi- 


dence 5, R. 

Cleveland ‘Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

some tS Twist D Drill Co., Greenfield, Mass. 

Plaines, Hh. 

Ex-Cell-O hae 1200 Oakman Bivd., Detroit 
32, Mich. 

Mohawk Tools, Inc., Montpelier, Ohio. 


Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 


Wesson ay 1200 Woodward Heights Bivd., 
Detroit 20, Mich. 


COUPLINGS 
Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa. 
Boston Gear Works, 14, Hayward St., Quincy 
ass. 
Mueller Brass Co., Port Huron, Mich. 
- 470 Vanderbilt Ave., 


0., Inc., 0. re Rockdale St., Worces- 
Mass. 


CRANES, Electric Traveling 
Cleveland Crane & Engrg. Co., Wickliffe, Ohio. 


CUTTERS, Keyseating 
Baker Brothers Inc., 1000 Post Ave., 
10, Ohio. 
DoALL Co., Des Plaines, III. 
— 2 Merrill, 1009 So.  Woter St., Saginaw, 
ich. 


Toledo 


CUTTERS, Milling 
Ca-Colmen Co., 1300 Rock St., Rockford, 


oan & Sharpe — a Providence, R. |. 

Chicago-Latrobe, 411 W. Ontario St., Chicago 
10, Il. (end mills). 

Cleveland ‘ey J aan Co., 1242 E. 49th St., 
Cleveland, 

DoALL Co. ‘oer ‘Plaines, | 
Ex-Cell-O Corp., 1200 A eA Bivd., Detroit 
32, Mich. 

Gorton, George, Mch. Co., 1321 Racine St., 
Racine, Wis. 

Kearney ‘& Lg Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Kennametal, Inc., Latrobe, Penna. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box £7, Roosevelt Park Annex, 
Detroit $2, Mich 

Meryweather Mchy. Co., 888 E. 70th 
St., Cleveland 3, Ohio. 

Tomkins-Johnson ke Jackson, Mich. 

Vascoloy-Ramet Corp., Waukegan, Ht, 

Wesson Co., 1220 Woodward Heights Bivd., 
Detroit %6, Mich. 


CUTTING AND GRINDING FLUIDS 


Cincinnati Milling Machine Company, Cincin- 
nati og oa Div., Marburg Ave., 
Cincinnati 

aot” ag shane ir od 70 Pine St., New York, 


Johnson, S. C. & Son, Inc., Racine, Wis. 

Oakite Products, Inc., 26 Rector St., New 
York 6 Ve 

Shell Oil Co., 50 W. 50th St., New York, N. Y. 

Sinclair Refining Co., 600 Fifth Ave., New 


es 
Se Co., Ltd., 2727 S. Troy St., 
Chicago 33, 


Vonste, Inc., 135 E. 42nd St. New York 17, 


CUTTING-OFF MACHINES, Lathe Type 
Bardons & Oliver, Inc., 1133 W. Ninth St., 
Cleveland 13, Ohio 
Brown & Sharpe Mfg. “Co., Providence, R. |. 
Modern Machine Tool Co., Jackson, Mich. 


268 For more data, circle this page number on inquiry cord 


CUTTING-OFF SAWS, Abrasive Wheel 

Johnson Manufacturi Se on Mich. 

Norton Co., 1 New Bond , Worcester 6, 
Mass. 

Shoe, | ipa 38, ce. bs eseatad & Fraley Sts., 
Phil phia enna. 

Ty-Sa-Man Machine Co., Inc., 1093 White 
Ave., Knoxville, Ten 

Wallace Supplies Mfg. Co., 1310 W. Diversey 

Parkway, Chicago 14, 


CUTTING TOOLS—See Tool Material 


CYLINDERS, Air 


Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, Ill. 

Hydraulic , Preee C6, ne Co., Mt. sport, oie. 

Loganspo' ° Logon r 

Skinner Chuck Co., ‘95 5 edge Ave., New 
Britain, Conn, 

Tomkins-Johnson Co., a ag — 

Wilson, K. R., Inc., Arcade, 


CYLINDERS, “ge ag 

Barnes, John Corp., 301 S. Water St., 
Rockford, Ill. 

Chicago Pneumatic Tool Co., New York 17, 


Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, ii. 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 

Logansport Machine Co., ‘Inc., Logansport, Ind. 

Tomkins-Johnson Co., Jackson, Michigan 

Vickers Inc. Administrative & [Engineering Cen- 
ter, Box 302, Detroit 32, Mich 

Wilson, K. R., Inc., Arcade, 


DEBURRING MACHINES 
Barber-Coleman Co., 1300 Rock St., Rockford, 


Illinois 
in 5663 E. Nine Mile Rd., 


Lamb, F. Jose 
Detroit 34, 

Orban Kurt Co. nc., 42 Exchange Place, 
Jersey City 2, tw. 5 

Osborn Mfg. Co., 5401 Hamilton Ave., Cleve- 
land 14, Ohio. 

Sheffield corp. Box. 893 7 1, Ohio. 

Wallace Su 9; Co. 0 W. Diversey 
wer ata Chieoee™ i4, 


DEMAGNITIZERS 


Blanchard Mch. Co., 64 State St., Cambridge 
Mass. 


DIE CASTINGS—See Casting, Die 


DIE CASTING MACHINES 


B & T Machinery Co., Rockford, Ill. 
Hydraulic Press Mfg. bo., Mount Gilead, Ohio. 


DIE CUSHIONS 


ay 2 E. W. Co., 1375 Raff Rd., S. W., Canton, 

io. 

Ore Ps, © f U. S. Industries, Inc., 6499 
W. 65t * Chicago 38, tl. 

Danly Machine Specialties, Inc., 2100 South 
Laramie, nee 

Minster Machine Co., Minster Ohio. 

Verson Allstee! Press Co., $3rd St., and S. 
Kenwood Ave., Chicago, III. 


DIE INSERTS, Carbide 

Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Kennametal, Inc., Latrobe, Penna 

Metallurgical Products Dept. of General Elec- 
tric Co., Box a" Roosevelt Park Annex, 
Detroit 32, Mich. 


Vascoloy-Ramet Corp., Waukegan, 


DIE SETS AND DIEMAKERS’ SUPPLIES 
sey E. W. Co., 1375 Raff Rd., S. W., Canton, 
io. 

Danly ‘Machine Specialities, Inc., 2100 South 
Laramie, Chicago 50, Ill. 

Lempco Industrial, Inc., Bedford, Ohio. 

Producto a €o., "985 Housatonic Ave., 
aycagpert 2 Conn, 

U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, E. Orange, J. 

Wales-Strippit, Inc., Akron, oe F 


DIE SINKING MACHINES—See Milling 
Machines, Die Sinking, etc. 


DIE STOCKS—See Stocks and Dies 
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FOR ANY TYPE OF APPLICATION Such as 
these metalworking drawing presses 





WITH SPECIAL FEEDING EQUIPMENT > 
as shown on this metal bonding machine 


WITH ANY TYPE OF CONTROLS as seen 
on this rubber pad forming press 


AND COMPLETE WITH THE TOOLING YOU 4 
NEED FOR THE JOB as we designed and 


built for this briquetting press 


YOU GET THE MOST PRODUCTIVE EQUIPMENT AT CLEARING 


There are no limitations on the type and size of hydraulic press 
equipment Clearing can design and build for you. No limita- 
tions either on the creative engineering you'll find at Clearing. 
Working with “new” metals—titanium, tantalum, columbium, 


Clearing will have a more productive answer for you. In- 
vestigating new processes and production techniques? Call on 
Clearing. You'll find a forward looking team of engineers that 


can work with you to solve your manufacturing problems 
uranium, zirconium? effectively and economically. 


Clearing, division of U. S. Industries, Inc. also manufactures 
power presses of all types, dies and special tooling, and special 


equipment for the aircraft and missiles industry. 





DIVISION OF U.S. INDUSTRIES, INC. 6499 W. 65th Street + Chicago 38, Illinois 
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DIES, Blanking, Forming, Drawing, Ex- 
truding, etc. 
Cincinnati Shaper Co., P. O. Box 111, Cincin- 
nati 11, Ohio 
Metal Carbides Corp., Vemguents Ohio. 
f Generai Elec- 


pond Park Annex, 
, Inc., 740 Union Ave., 


Bri , Conn.” 

Niagara Mch. '& Tool Wks., 637 Northland 
Ave., Buffalo 11, Y. 

yerson & Son, Inc. Jos. T., 16th & Rockwell 
St., Chicago 8, 

Vascoloy-Ramet a. Waukegan, Ill. 

Verson Alistee! Press Co., 93rd St., 
Kenwood Ave., Chicago, 1. 

Wales-Strippit, Inc., Akron, N. Y. 


and S$ 


DIES, Lettering and Embossing 
Wales-Strippit, Inc., Akron, N. Y. 


DIES, Self-opening Threading 
Consolidated a. Tool Div., 565 Blossom Rd., 
Rochester N.Y. . 
eg Top "& Die Corp., Greenfield, Mass. 


& Lamson Mch. Co., Springfield, Vt. 
Landis Mcn Ge, Way Sorin : 
National Acme 


Co., 170 €. “sist St., Cl 
jand, on” O., st ieve- 
-_ Thread Cutting—See Stocks and 
es 


DIES, Thread Rolling 
Landis Machine Co., Waynesboro, 
eee San Co., 170 €E. rotst St., Cleve- 


Reed holies: Thread Die Co., P. O. Box 350, 
Worcester |, 
Sheffield Corp., ay 893, Dayton 1, Ohio. 


DIE STEELS 
Jessop Stee! Co., Washington, Penna. 




















You can stop worrying about heat check when you switch to new 
Texaco Cooltex. This new chemical coolant is so efficient that 
wheels last up to four times longer—and you can use a finer grit, 
too! Your local Texaco Lubrication Engineer can fill in the details. 
Texaco Inc., 135 East 42nd Street, New York 17, N.Y. 


TEXACO 


Throughout the United States 
Canada + Latin America « West Africa 
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DISINTEGRATORS 

Cincinnati Milli Machine Co., Milling Mch. 
Div., Marbur ve., Cincir.nati 9, Ohio 

Cosa Corp., 4 405 Lexington Ave., New York 


Elox Corp. of Michigan, Troy, Mich. 


DIVIDERS AND TRAMMELS—See Loy- 
out and Drafting Tools 


DIVIDING HEADS—See Indexing and 
Spacing Equipment 


DOWEL PINS 


Allen Mfg. Co., Bloomfield, Conn. 

Danly Machine Specialties, Inc., 2100 South 
Laramie, Chicago 50, 

Producto Machine Co., 985 Housatonic Ave., 
Bridgeport, Conn. 

U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, E. Orange, 'N. J. 


DRAWING COMPOUNDS 
Oakite Products Inc., 26 Rector St., New York 


6, N. Y. 
Stuart, D. A. Oil Co., Ltd., 2727 S. Troy St., 
Chicago 23, Ill. 


DRESSERS, Grinding Wheel 
oe Co., 254 N. Laurel Ave., Des Plaines, 


Ex-Cell -O Corp., 1200 Oakman Bivd., Detroit 
, Mich 
Hamilton Tool Co., 834 S. 9th St., Hamilton, 


Ohio 

Metal Carbides Corp., Youngstown, Ohio. 

Metaliurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Moore Special Tool Co., Inc., 
Bridgeport, Conn. 

Norton Co., | New Bond St., Worcester, Mass. 

Scherr, George, Bn 200 Lafayette St., 
New York 12, 

ee Corp., 721 Springtietd St., Dayton 1, 
hio. 


724 Union Ave., 


DRIFT KEYS 
Citcene-Lawabe, 411 W. Ontario St., Chicago 
! 


DoALL Co., Des Plaines, Ill. 


DRILL HEADS, Multiple Spindle 

mi — ‘inc., 1000 Post Ave., Toledo 

wane Oni Co., 814 Chestnut, Rockford, III 

Baush Machine Tool Co., 15 Watson Ave., 
Springfield 1, Mass. 

yr Forge Co., 490 Broadway, Buffalo, 


Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 


gueroa, Gardena, Calif. 

a= Div., Atlas Press Co., Kalamazoo, 

Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 

Ettco Tool Co., inc., 594 Johnson Ave., Brook- 
lyn 37, N. ¥. 

Jarvis Corp. Middletown, Conn. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Lamb, F. Joseph . "5663 E. Nine Mile Rd., 
Detroit 34, Mich 
ioe Gifford Co., Box 989, Worcester 1, 

ass. 
National Automatic Tool Co., Richmond, Ind. 
Snyder Corp., 3400 E. Lafayette Ave., Detroit 


Mich. 
Thriftmaster _ Corp., 1014 N. Plum St., 
Lancaster, 
United States Brin Head Co., 616 Burns, Cin- 
cinnati, Ohi 
2098" Oh Inc., 24000 Lakeland Bivd., Cleveland 


DRILL HEADS, Unit Type 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 
Deita ae 4 Tool Div., Rockwell Mfg. 'Co., 
Pittsburgh, Pa. 
Hartford ecial Machinery Co., 287 Home- 
stead Ave., Hartford 12, Conn. 
Kingsbury Mch. ty -d Corp. sigs 
Nine “Mile Rd., 


Lamb, F. Joseph C 5663 E 
Detroit 34, Mich. 
Snow Manufacturing Co., Bellwood, IIlinois. 


DRILL SLEEVES AND EXTENSION 
HOLDERS 
me “eunen 411 W. Ontario St., Chicago 
Cleveland Twist stood Co., 1242 E. 49th St., 
Cleveland 14, Ohi 
(Contianed on page 272) 
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Machining gib for heavy duty lathe from cold rolled steel. Depth of cut: 3/,"; feed: .060” 


The Big Cut without the Big Cost 


You can pay more, but you can’t buy greater power and 
accuracy than is yours with a reliable Smith & Mills Shaper. 
In fact, even if you spend thousands of dollars more, you will 
not obtain all the advantages that Smith & Mills offers. 


Throughout continuous high speed operation, using heavy 
feeds and maximum power, a Smith & Mills Shaper holds 
limits and resists deflection. The reasons are apparent ... 
Solid Ram, unequalled for heavy duty, high production work 
. . . Patented Self-Locking Ram Adjustment for one-step 
positioning (even when reciprocating) and complete back- 
lash elimination . . . exclusive ‘Solid Unit’? Bull Gear Assem- 
bly ... ram, rocker arm, bull gear and other critical com- 
ponents made of nodular iron. 


Compare ... feature for feature ... cut for cut... cost for cost! 
Prove to yourself that a Smith & Mills Shaper offers all the 
power, accuracy and versatility of the expensive shapers, yet 
costs hundreds, even thousands of dollars less. Write today for 
details and specifications, 


SHAPERS 


Division of “= BEE, Machine Tool Corporation, 3410 Central Parkway, Cincinnati 25, Ohio 
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DoALL Co., Des Plaines, Ill. 

Greenfield "Tap & Die ¢ Corp., G Greontield, Mass. 
National Automatic o., . = 7th & N 
Sts., Richmond, 


DRILLING ATTACHMENTS, Multiple 
Spindle—See Drill Heads, Multiple 
Spindle, and Vises, Machine 


DRILLING AND BORING UNITS, Self- 
contained 
Baker Brothers Inc., 


a 
Barnes, Ww. 


1000 Post Ave., Toledo 


- & John S.. Rockford, Ill. 
15 Watson Ave., 


, 839 Green St., Ann 
Inc., 15001 S. Fi- 
0. Box 5835, Park Grove Postal 
Sta., Detroit 5, Mich. 
Ettco Tool Co, inc., 594 Johnson Ave., Brook- 


& Foundry Div., Biddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 


earney & Trecker Corp., 6784 W. National, 
wy ~ oH 14, Wis. 


J Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich 
Leland-Gifford Co., Box 989, Worcester 1, 
Notions! Automatic Tool Co., S. 7th and N 
Sts., . Ind. 
Oli Biya, Long tone , of Amer iy tN 42- we Northern 
slai i ¥s 
Sheffie Box Y Senter} , Ohio. 
a oa oo ey é. "Utero Ave., Detroit 


Tousen H. P. Mfg. Co., Elmwood, Conn. 
ae Inc., 24000 Lakeland Bivd., Cleveland 


DRILLING MACHINE FEEDS, Hydraulic 
Beckett-Harcum Co., Wilmington, Ohio 


DRILLING MACHINES, Automatic 
Baker seethere Inc., 1000 Post Ave., Toledo 


Barnes Drill pe 814 Chestnut, Rockford, Ill. 
. & John Co., Rockford, 1. 

Co., 15 Wason Ave., 

Springfield, Mass. 





SHUTTLE-TYPE 
MACHINE 
HANDLES OVER 
40 DIFFERENT 
VALVE PARTS 


- ++ Mills, Centers, Tap Drills 
and Taps in #316 Stainless 


Here’s a good example of engineering a 
semi-standard machine to handle a lot of 
parts. Although this machine has been 
adapted to milling, centering, drilling and 
tapping of valve parts, its basic design 
lends itself to other operations through 


the addition of various types of heads as 
well as multiple spindle drill heads. Ma- 
chine incorporates hydraulic controls for 
table feed and index, two milling heads, 
two hydraulic power heads, each with 
center drill and tap drill spindle, and two 
mechanical screw feed tapping heads to 
accommodate 16, 20 and 24 pitch threads. 
Capacities range from 3%” to 44” diameter, 
5” to 23” long. Parts are inner valves for 
liquid level controls of tough #316 stain- 
less steel. 

If you need high production of one part or 
moderate production of many parts with a 
minimum capital outlay, it will pay you to 
call ina D & T production engineer. There 
is no obligation for this service. 


FREE DATA 


Write for Bulletin 1002. 


mate ; 
“Qe DYoWAreelate i Malediil ok-ie)ae Oxey 
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Bodine Corp., 317 Mt. Grove St., Bridgeport 5, 
Buhr Machine Tool Co., 839 Greene St., Ann 


Arbor, 
Burg Tool and Mfg. Gon. Inc., 15001 S. Fi- 
» Gorcore, Cal 
Co., 0. Box 3835, Park Grove Postal 
oy Basi’, - pr 4460 N. 12th St., 
pm | o., 


— Biv., Cortland, N. 
Inc., 594 Johnson Ave., Brook- 
Kearney & NS 


recker Corp., 6784 W. National, 
Milwaukee 14, Wis. 


Kingsey Sm. Mch. ‘Tool Corp. 
Lamb, F. Joseph Co., Sees ON Nite Mile Rd., 
Detroit 34, 


Leland-Giftord Po .. Box 989, Worcester 1, 
Le Maire Machine Tool Co., 2657 S. Telegraph 


Moline Tool Co., “Moline, it. 
National Automatic Tool Co., Inc., S. 7th and 
N Sts., Richmond, Ind. 
Che 1 “Corp. of ‘America, 42- - Northern 
Lond Island City 1, N. 
art ‘acturing Co., Bellwood, 
Wales-Strippit, ty 


Akron, N. Y. 
Zeger. in neon 24000 Lakeland *Bivd., Cleveland 
3, ‘Ohio. 


Ettco Tool Co, 
lyn 37, ¥. 


DRILLING MACHINES, Bench 
—_, Forge Co., 490 Broadway, Buffalo, 


15001 S. Figueroa, Gardena, 


Cincinnati Lathe & Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio. 

Cue Div., Atlas Press Co., 

iT 

Edlund Moainey Co., OM, Cortland, N. 

Fosdick Too! 1 Co., 1638 Blue Ly Cin- 
cinnati “st 

—— Tool 8 834 Sth St., Hamilton, 


Ohi 
Leland.Gifford Con Box 989, Vern, Ben. 
Olivetti Corp. of ye R -33 Northern 
Bivd., Long Island City 1 Y. 


Burgmaster Corp., 
Calif. 


Kalamazoo, 


DRILLING MACHINES, Deep Hole 
Ober preter Inc., 1000 Post Ave., Toledo 


Seok Machine Tool Co., 15 Wason Ave., 
Springfield, Mass. 
Berthiez, Charles, 5 Rue Montalivet, Paris, 


France. 

~—_ Tool and Mie, Co. Inc., 15001 S. Fi- 
ueroa, Garde Calif 

DoALL Co., Des Picines, lit, 


Ex- yr Corp., 1200 Oakman Bivd., Detroit 


32, Mich. 
Leland “Gifford Co., Box 989, Worcester 1, 
ass. 
—— Automatic = Co., Inc., S. 7th and 
N Sts., Richmond, 


Wales-Strippit, Inc., p.m N. Y. 


DRILLING MACHINES, Gang, Multiple- 
spindle 

Baker Brothers Inc., 1000 Post Ave., Toledo 
, Ohio. 

Barnes aay 814 Chestnut, Rockford, Ill. 


Paseogo 5, 


Buhr "Machine Tool Co., 839 Greene St., 
Arbor, Mich. 


Burgmaster Corp., 15001 S. Figueroa, Gardena, 
ali 


Burg Tool and Mfg. Go Inc., 15001 S, Fi- 
guerca, Gardena, Cal 
Cincinnati Bickford Dive Oakley, Cincinnati, 


hio. 
Consolidated Mch, Tool Corp., 


Rochester, N. Y. 
Davis & Thom 


, 4460 124th St., Mil- 


inery Co., Div., Cortland, N. Y. 
osdick Mch. Tool Co., 1638 Blue Rock, Cin- 


cinnati F mt Ohio 
Greenlee Bros. & Co., 136 12th St., Rockford, 
Hesamen Tool Co., 834 So. 9th St., Hamilton. 
io. 
Ingersoll Milling Machine Co., 505 Fulton 
Ave., Rock: i. 
Lamb, F. Jose \ Co., 5663 E. Nine Mile Rd., 
Detroit 34, 
Leland-Gifford Co ” Box 989, Worcester, Mass. 
Le Maire Machine Tool Co., '2657 S. Telegraph 
Rd., Dearborn, Mich. 
Moline Tool Co., Moline, il. 
National Automatic by ~~ Co., Inc., S. 7th and 
ts. — 
| fon. Americo, Pia 33 Northern 
island ci 
4000 Lskelond Miva. Cleveland 
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“H.B.M., Model 75 
is better than any 

other machine we’ve 

ever seen.” 


ee ee 


This statement by Mr. John Gruber, Plant 
Foreman of George Hantscho and Company, Inc., 
Mount Vernon, New York, manufacturers of printing equipment, 


sums up their experience since installing the Bullard 4” H.B.M., Model 75, in June 1957. 


He further states “our presses and paperfold- 
ing machines are made to order and each job 
varies from the one before it. Because of this, 
we can't use assembly line or mass production 
techniques.” 


“The only mass production we have is the ma- 
chining of holes in cast iron, up to as many as 
105 in a side frame. Since we've been using our 


THE BULLARD COMPANY 


Bullard H.B.M., Model 75, with BULLARD 
AUTOMATIC POSITIONING we have not 


spoiled a single piece due to the malfunction- 
ing of the machine.” 


H.B.M Model 75? If not, it will pay 
you to call your nearest 


i , ’ll be 
Bullard Sales Enginee? are 


a e i r write 
glad to give you all th details or wrt 
’ 


Ses ae VwErPORT 93, -CONN. 


= 

i< ) > | is! 
. —4 
— . ¢ >) 
>) 
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Specify PANNIER 
STEEL STAMPS 


for a longer life of 
CLEANCUT MARKING 


29,335 hammer blows—and still marking 
cleanly — Pannier Letter and Number Stamps 


Rounded corners for 
finger comfort 


Rounded head distri- 
butes impact, re- 
duces mushrooming. 


Added metal in Pan- 
nier fillet increases 
durability. Correct 
bevel gives clearer 
impression, longer 
life. Outside bevel 
longer than inside 
for protection of 
character face. 


Made of the finest tool steel and correctly 
heat treated for best combination of hard- 
ness and toughness, Pannier single char- 
acter stamps can take it! Scientific shap- 
ing and accurate engraving insure a long 
life of good, clear impressions. Available 
in letters, figures and special symbols, 
and in light, medium or heavy duty 
design. 


Extra tough steel forging stamps for 
hot or cold, heavy duty marking 


Hand-style 


Fullered style 


Wood 
hondle style 


For stamping names, part or patent 
numbers, trade marks and similar mark- 
ings, Pannier forging stamps are made 
in four styles: —Hand-style, fullered for 
wire handle and wood handle style with 
eye parallel or perpendicular to lettering. 
All are designed and heat treated for 
clear impressions and long service. All 
are covered by the Pannier Master 
Marker guarantee. 


‘Supreme Holders with “Roto-Pin” 
for quick, easy number change 


An easy, half-turn 
flip for Roto-Pin re- 
leases any or all of 
the steel type for 
fast change. A re- 
verse flip locks them 
in perfect alignment. 


Roto-Pin makes this Pannier Master 
Marker a time saver in number change 
and makes serial number marking fast 
and efficient. The hardened anvil at the 
base of the type slot keeps type in per- 
fect alignment for equal impression. 
Machined from bar tool stock, the 
Supreme Holder has a heat treated strik- 
ing head. Both anvil and striking head 
are replaceable for longer life of the 
holder itself. Made in hand or wood han- 
dle styles, for hot or cold marking. 


Write for literature 


MARKING[ < 
THE PANNIER 
319 PANNIER BUILDING 


PAliph > _|DEVICES 


PANNIER 


MASTER 
CORPORATION 


PITTSBURGH 12, PA. 


MARKERS 
FOR QUALITY 


Offices: Los Angeles © Cleveland » Chicago « Philadelphia « Birmingham 


For more dota, circle this page number on inquiry card 





DRILLING MACHINES, Radial 

American Tool Works Co., Pearl & Eggleston 
Ave., Cincinnati, Ohio. 

ee Say and Mfg. ae Inc., 15001 Fi- 

, Gardena, 

Coriton W Mch, & Tool co. 061 Meeker St., Cir. 
cinnati 25, Ohio 

ver ~ a Bickford Div., Oakley, Cincinnati, 


Cincinnati Gilbert Machine Tool _ Ce 3366 
Beekman St., y er as Ohi 
"3207 Disney St., 


Cincinnati Lathe a ron 
Cincinnati 9, Ohi: 

Cleveland Punch & ‘Dow My od Co., 3917 St. 
Cicir Ave., Cleveland 14 

Cong Corp, 405 Lexington Ave., New York 


Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 


DRILLING MACHINES, Sensitive 
Baker Brothers Inc., 1000 Post Ave., Toledo 


0, Ohio. 
— Forge Co., 490 Broadway, Buffalo, 
aed Corp., 15001 S. Figueroa, Gardena, 


Burg Tool and Mfg. ie Inc., 15001 S. Fi- 
guera, Gardena, 
Cincinnati Bickford 7. Oakley, Cincinnati, 


1?) 
Cincinnati Lathe & Tool Co., 3207-3211 Disney 
St., Cincinnati 9, Ohio 
Clausing Div., Atlas Press Co., Kalamazoo, 
ic 
Cong Corp., 405 Lexington Ave., New York 
Edlund Machinery Co., Div., Cortiand, 
Fosdick Mch. Tool Co., 1638 Blue fon’ St., 
Cincinnati 23, Ohio. 
— Tool Co., 834 S. 9th St., Hamilton, 
Lelena-Gifford Co., Box 989, Worcester, Mass. 
National Automatic Tool Co., Inc., S. 7th 
N Sts., Richmond, Ind 
Snow Manufacturing Co., Beliwod, Illinois. 
one Corp. of America, - 33 Northern 
Long Island City 1, 
Wales Strisoh, Inc., Akron, NY ie 


DRILLING MACHINES, Universal Radial 


Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauno, Wis. 


DRILLING MACHINES, Upright 

or b 4 nag Inc., 1000 Post Ave., Toledo 
hio 

Barnes, W. F. & John Co., Rockford, Ill. 

— Forge Co., 490° Broadway, Buffalo, 

sr aad Corp., 


15001 S. Figueroa, Gardena, 
ali 


Burg Tool and Mfg. Co., 15001 S. Fi roa, 
Gardena, Calif. ™ — 


oa Bickford Div., Oakley, Cincinnati, 


Cincinnati Lathe & Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio. 


Cong wo 405 Lexington Ave., New York 


—_ > fy Inc., 594 Johnson Ave., Brook- 

yn ’ 

Fosdick Mch. zest Co., 1638 Blue Rock, Cin- 

| ——— Frio h. Co. Peve 

ngerso ili Mc , 2442 las St., 

Le Maire Machine oe Co., 2657 S. . Telegraph 

Dearborn, 

National pai oo Co., Inc., S. 7th and 
Sts., Ric Ind. 

Retuibers-Jacobeon ‘Mfg. Co., 2135 Kishwaukee 
St., Rockford, Ill. 

Snow Manufacturing Co., Beliwood, Ill. 

Wales-Strippit, Inc., Akron, N. Y. 


DRILLS, Center 
Cane tatrete, 411 W. Ontario St 


4 


er = 4 Tool Co., 


« Chicago 
765 Allens Ave., Provi- 


Cleveland’ Twist. bts Co., 1242 E. 49th St., 
Cleveland, Ohi 
i Twist | Drill Co., Geonticid, Mass. 
Des Plaines Hl. 
Greenfield ‘Tap & Die Corp. 
Threadwell Tap & Die Co., 
field, Mass. 


DRILLS, Core 
Ace Drill Corns Agian, Mich 
Chicago-Latrobe, 411 W. Ontario St., 


i, 
Cleveland Twist Drill Co., 
Cleveland 14, Ohio 
DoALL Co., Des Plaines, is 
aa ig Corp., 1200 Oakman Bivd., Detroit 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Metallurgical Products Dept. of General Elec- 


tric Co., Box 237, Roosevelt Park Annex, 
Detroit $2, Mich. 


Mohawk Tools, by Montpelier, Ohio. 


Wesson Co., Woodward Heights Bivd., 
Detroit 20, Mich. 


Greenfield, Mass. 
16 Arch St., 'Green- 


Chicago 
1242 E. 49th St., 
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Experlence—the added alloy in Allegheny Ludium tool stee/s 


Careful addition of sulfur to melt guarantees typical 
sulfide distribution, as shown in photomicrograph of 
longitudinal specimen of EZ MACHINING tool steel. 


Sulfur addition to melt held to narrow range 
in Allegheny Ludlum’s EZ MACHINING GRADES 


Uniform, finely-distributed sulfides 
mean uniform machining, uniform high finish, 
uniform long tool life order a‘ter order 


Adding sulfur, actually an impurity, to a tool steel 
melt to make it free-machining must be done with 
care and precision. That’s why Allegheny Ludlum 
maintains an extremely close average range in adding 
sulfur to its EZ MACHINING grades. But mere 
range, however natrow, is not enough. A-L has 
developed special techniques in adding sulfur and 
nucleating agents to produce the uniform, finely- 
distributed sulfides that characterize good free-ma- 
chining tool steels. 

A-L’s extra care means you can standardize your 
machining operations from piece to piece and order 
to order. This reproducibility is reflected in uniform 
machining; uniform high finish; uniform long tool life. 


wsw-7260 


For example, in the production of hobs these 
machining properties in Allegheny Ludlum's EZ 
MACHINING steels minimize the costly “backing 
off” operation for back clearance of multiple teeth, 
eliminating complicated extra heat treatment. Lower 
residual stresses are set up, because the steel has a 
lower resistance to the cutting action. Naturally, 
hobbing is only one of the situations where these 
free-machining characteristics can benefit you. 

Allegheny Ludlum stocks a complete line of tool 
steel sizes and grades. Call your nearest A-L repre- 
sentative; you'll get quick service and counsel on 
such problems as heat treating, machining, gtade 
selection, etc. Or write for A-L’s publication list which 
gives full data on the more than 125 technical 
publications offered. They'll make your job easier. 
ALLEGHENY LUDLUM STEEL CORPORATION, 


Oliver Building, Pittsburgh 22, Pa. Address Dept.M-24. 


ALLEGHENY LUDLUM 


Tool Stee! warehouse stocks throughout the country... Check the yellow pages 
every grade of tool steel... every help in using it 
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DRILLS, Deep Hole, Gun 
Ace Drill Corp., Adrian, Mich. 
Chi Latrobe, 411 W. Ontario St., Chicago 


Eldorado Tool & Mfg. Corp., Milford, Conn. 
Greenfield Tap & Die Corp., Greenfield, Mass. 


DRILLS, Oil Hole, Oil Tube 

Ch ‘ot ‘Latrobe, 411 Ontario St., Chicago 

Clewlond Twist pret Co., 1242 E. 49th St., 
ren io 

DoALL , Des Plaines, III. 

Greenfisia ‘Tap & Die Corp., Greenfield, Mass. 


DRILLS, Portable Electric 


Chicago Pneumatic Tool Co., New York 17, 
N.Y. 


DRILLS, Portable pneumatic 
Cheege Pneumatic Tool Co., New York 17, 


DRILLS, Ratchet 

Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chic We : 

Ciena Lanebe, 411 W. Ontario St., Chicago 


Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 


DRILLS, Subland 

Ace Drill Corp., Adrian, Mich 

Chicage-Latrobs , 411 W. Ontario St., Chicago 
10, Wl 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

DoALL Co., Des Plaines, II. 

Greenfield ‘Tap & Die Corp., Greenfield. Mass. 

Mohawk Tools, Inc., Montpelier, Ohio. 





NEW Automatic Loading and Feeding 
for Grieder Tube Cut-Off Machines 
.. 4500 to 6500 cut-offs per hour! 


GRIEDER INDUSTRIES, INC. 
P. O. Box 169 * Bowling Green, Ohio 


Please send bulletin describing 
Grieder Tube Cut-Off Machines. 


NAME 





COMPANY. 
CITY. 
STATE 











pre 


TUBE CUT-OFF MACHINES 
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= Twist, High-Speed Steel, Carbon 


Ace Drill Cor int 
Chics 0 ‘me 1 Ww. ie St., Chicago 


Cleveland ee Drill Co., 1242 49th St., Cleve- 


DoALL Co., Des ‘Plaines, il. 

Greenfield ‘Tap & Die Corp., Gventad, Mass. 

Mohawk lous Inc., Montpelier 

Threadwell Top & Die Co. 16 ‘Arch, Green- 
field, Mass. 


DRILLS, Twist, Carbide, Carbide-Tipped 

Ace Drifi Corp., Adrian, Mich. 

Allegheny Ludi Stee! Corp., Oliver Bidg., 
Pittsburgh 22, 

Chicoge-Latrobe, a W. Ontario St., Chicago 

Cleveland Twist Drill Co., 1242 E. 49th St., 


ines, tll. 
Threadwell’ Tap & Die Co., 16 Arch, Green- 
field, Mass. 


DRILLS, Wire 
oo 411 W. Ontario St., Chicago 


Cleveland Twist — Ce. Cleveland, Ohio 
Cogsdill Twist Drill C ‘Greenfield, Mass. 
Greenfield Tap & Die "Corp. Greenfield, Mass 
— Twist Drill ool Co., Rochester, 
ic 


DUPLICATING ATTACHMENTS—See 
Tracing Attachments 


DUST COLLECTORS AND CONTROL 
SYSTEMS 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Hammond Machinery Builders, Inc., Kalamo- 
zoo, Mich. 

Pangborn Corp., H rstown, Md. 

Standard Electrical Tool Co., 2500 River Rd., 
Cincinnati 14, Ohio 


ELECTRICAL DISCHARGE 


MACHINES 
—See Disintegrators 


ELECTRONIC CONTROL SYSTEMS 

Hughes Products — Airport Station, 
Los Angeles 45, C 

Micro-Path Inc., L. oe 2, Calif 

ar tr | Electric & Engrg. Co., 1200 Ivanhoe 

Cleveland 10, Ohio 

Stromberg-Carlson Div., General 

ie 1493 


Dynamics 
. Goodman St., 


Rochester 3, 


ENGRAVING MACHINES 
Cong Corp., 405 Lexington Ave., New York 


Gorton, Geo., Mach., 1321 Racine St., 


Racine, 
Wis. 


EXTRACTORS, Screw 
Grebe. 411 W. Ontario St., Chicago 


Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 


Greenfield “ ‘& Die Corp., Greenfield, Mass. 
Williams, J. H. & Co., 400 Vulcan St., Buffalo 


‘ 


FACING HEADS 
Bors ann Inc., 1000 Post Ave., Toledo 


Cross Co., P. O. Box 3835, Park Grove Posta! 
Sta., Detroit 5, Mich. 


Davis Boring Tool Div. , Giddings & Lewis Mch. 
Tool Co., Fond du Lac, 


is 
bey Pig & Lewis Machine Tool Co., Fond du 
ac 


Pir ~ Ahecing ‘Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 
Mummert-Dixon Co., Hanover, Pa. 


FANS, Exhaust, Ventilating 
ia Forge Co., 490 Broadway, Buffalo, 


FASTENERS 


Allen Mfg. Co., Bloomfield, Conn 
Seitehen Steel Co., 701 East Third St., Beth- 


Orban, curt oo Inc., 42 Exchange Place, 
Jersey City 2 


Russell, fi & Ward Bolt & Nut Co., 
Port ae oak N. 
Williams, 


. & Co. ; 400 Vulcan St., Buffalo 
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“How Jessop Tests 
Stainless Steel 
in Boiling Nitric Acid” 


L.W. Cooper, Chief Metallurgist 


**From experience, our customers 
know this is a fact: Specify Jessop for 
specialty steels . . . and then relax! Of 
the many reasons why this is true, 
here’s one... 

“In evaluating corrosion resistance, 
one of the procedures we use is the 
ASTM boiling nitric acid test. Stand- 
ard and simple? Yes. But expert eval- 
uation is of great importance to the 


Green River Steel Corporation 
Jessop Steel of Canada, Ltd. 


Stainless, alloy, tool, cast-to-shape, clad, and forg 


MACHINERY, December, 1959 


customer. That’s why, at Jessop, a 
top metallurgist closely supervises 
each of the five 48-hour test periods. 

“Overly cautious? Because we're 
overly cautious in every phase of steel 
production and quality control, 
Jessop has earned the reputation for 
producing specialty steels tailor- 
made to the most exacting specs — 
Specify Jessop . . . and then relax!” 


Jessop Steel International Corporation 
Steel Warehousing Corporation, Chicago 


For more data, circle this page number on inquiry card 


Here, boiling nitric acid is used to evaluate 
the corrosion resistance of Jessop stainless 
steel plate, 


Checking the grain size of tool steel, this 
Jessop metallurgist uses a microscope with 


a camera attachment. VMA 6787 


Jessep 


STEEL COMPANY 


Washington, Pennsylvania 


ng steels, ground flat stock and other specialty steels 
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VOW! AUTOMATE 


HEAVY O87 YY. ORILL PRESSES 


with BECKETT 


SELF-CONTAINED HYDRAULIC FEEDS! 


A COMPLETE 
HYDRAULIC POWER 
PACKAGE TAILORED 
TO YOUR DRILL 
PRESSES AND YOUR 
WORK REQUIREMENTS! 


Unit consists of 


heavy-duty eS en 
transmission arm 


and portable console 
housing contro! valves, 


MEMBER 


With new Beckett Hydraulic Feeds 
you can now ECONOMICALLY 
AUTOMATE older type drill presses, 
having capacities up to approx. 114” ee 
in steel, for high production drilling and allied work. Precision controls 
provide completely variable and quickly adjustable approach speed, 
slow-down for work entry, thrust, and return speed. Limit switches and 
extremely fast reaction of the Beckett “Hi-Cyclic” Control Valves pro- 
vide reliable depth control. These Beckett units are tailored to each 
installation. Write now for full details. 

See our catalog in Sweet’s Machine Tool Catalog File, Index No.-§2- 


DISTRIBUTORS IN MAJOR CITIES COAST-TO-COAST AND CANADA 
BECKETT-HARCUM CO. 
987 W. LOCUST STREET, WILMINGTON, OHIO 
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FEEDERS, Automatic 

Detroit Power Screwdriver Co., 2799 W. Fort 
St., Detroit 16, Mich. 

Gear-O-Mation Div., Michigan Tool Co., 7171 
McNichols Rd., Detroit 12, Mich 


Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 


FILES, Band 
DoALL Co., Des Plaines, lil. 


FILES, General-purpose, Swiss Pattern 
DoALL Co., Des Plaines, Ill. 


FILES AND BURRS, Rotary 
DoALL Co., Des Plaines, Ill. 
Jarvis Corp., Middletown, Conn 


Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


FILING MACHINES 
bat my Pneumatic Tool Co., New York 17, 


DoALL Co., Des Plaines, Ill. 


Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 


FILTERS, Coolant and Oil 
Guaee Drill Co., 814 Chestnut St., Rockford, 


Cuno Engineering Corp., Meriden, Conn. 
ngineering Co., 7227 N. Hamlin Ave., 
Chicago 45, Ill. 


U. S. Hoffman Machinery Corp., Syracuse, N.Y. 


FLAME-HARDENING MACHINES 


Cincinnati Milling Machine Co., Meta-Dy- 


namics Div., Marburg Ave., Cincinnati 9, 
Ohio 


Gleason Works, 1000 University Ave., Roch 
ester 3, N. Y. 


FLEXIBLE SHAFT EQUIPMENT 


Jarvis Corp., Middletown, Conn. 


FORGING HAMMERS, Steam and Air 


Chambersburg Engrg. Co., Chambersburg, Pa 
“ Foundry Co., 1253 W. 12th St., Erie, 
enna. 


FORGING MACHINES, Hecders, 
Upsetters, Presses 
Aims se. Co., 1441 Chardon Rd., Cleveland 
A ° 


i 
Bliss, E. W. Co., 1375 Raff Rd. S. W. Can- 
ton, Ohio 


h 
Hill Acme Co., 1201 W. 65th St., Cleveland 


2, io 
National Machinery Co., Tiffin, Ohio 
Waterbury Farrel oundry & Mch. Co., Water- 
bury, Conn. 


FORGINGS, Drop 

Bethlehem Steel Co., 701 East Third St., Beth- 
lehem, Pa. 

bet a” H. & Co., 400 Vulcan St., Buffalo 


Wyman-Gordon Co., Worcester, Mass. 


FORGINGS, Hollow-Bored 

Bethlehem Steel Co., 701 East Third St., Beth- 
lehem, Pa. 

Mueller Brass Co., Port Huron 35, Mich. 


FORGINGS, Press 

Bethlehem Stee! Co., 701 East Third St., Beth- 
lehem, Pa. 

Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Minster Mch. Co., Minster, Ohio 

Mueller Brass Co., Port Huron 35, Mich. 

Revere Copper & Brass Inc., 236 Park Ave., 
New York 17, N. Y. (die-pressed 

Vanadium-Alloys Steel Co., Latrobe, Penna. 

Wyman-Gordon Co., Worcester, Mass. 


FORGINGS, Upset 
Bethlehem Steel Co., 701 East Third St., Beth- 


lehem, Pa. 
Vanadium-Alloys Steel Co., Latrobe, Penna. 


FORMING MACHINES, Cold-Rolling 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Michigan Tool Co., Mount Gilead, Ohio 
Detroit 12, Mich. 


Niagara Mch. & Tool Works, 637 Northland 
Ave., Buffalo, N. Y 


Yoder ‘Co., 5560 Walworth, Cleveland, Ohio 
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AJAX 


FORGING MACHINERY 
Engineered to forge 


more accurate parts 


with bis machining 


AJAX MACHINES are built with exceptionally rigid bed 


frames to assure excellent alignment and accurate die 
match. 


SOLID STEEL FRAMES provide the maximum rigidity 


necessary for the production of uniform and accurate 
forged parts. 


For a greater saving in material and machining costs . . . 
Specify AJAX Forging Machinery. 


Pes ee # a 


AJAX “AIR CLUTCH” FORGING MACHINES 


THE MODERN AJAX PLANT FACILITY EQUIPPED WITH THE LATEST IN MACHINE 
TOOLS TO BUILD THE BEST IN FORGING MACHINERY 


g 
"' Aja MANUFACTURING COMPANY 
1441 CHARDON RD. CLEVELAND 17, OHIO 


CHICAGO OFFICE: 110 S. DEARBORN ST., CHICAGO 3, ILLINOIS 
WOOLDRIDGE CO, + BURLINGAME, CAL.» LOS ANGELES 22, CAL. 


AJAX “WIDE ADJUSTMENT” FORGING ROLLS 
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Toeuae. 


Jim always came home grouchy 
and complaining about noisy gears and 
how did they expect him to build 
precision machines. But ever since the 
day he said they gave him a real 
batch of gears, made to order by 
CINCINNATI GEAR... 


he’s my boy! 


When it comes to gearing in your product, remember 
this profit formula: 


Modern Manufacturing + Old-time Craftsmanship 
+ Precision Inspection = CINCINNATI gears 


For guaranteed custom gears and custom gear boxes, 
send your prints for our quotation. 


THE 
CINCINNATI 
GEAR CO. 


Wooster Pike and Mariemont Ave. Cincinnati 27, Ohio 
® Custom Gear Makers Since 1907 


GEARS, good gears only 


For more data, circle this page number on inquiry card 





FORMING MACHINES, Multiple-slide 
Sand Maine Co., 1700 Stratford Ave., Strat- 
or 


Bliss, &. W. Co., 1375 Raff Rd., S. W., Can- 
ton, Ohio 


Brown & Sharpe Mfg. Co. oa. a. a 

Chambersburg ah he %o ., Chambersburg, 

lease, eee of penetriss, Inc., 64 
65th , Chicago 38 


ill, 
U. S. Too Co., Inc., 35s North Main St., Am- 
pere, E. Orange, 'N. J. 


FORMING TOOLS or Tool Blanks 


Brown & Sharpe Mfg. Co., Providence, R. 
National Broach & Mch. Co. , 5600 St. hin 
Ave., Detroit 2, Mich. 


Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


GAGE BLOCKS 
Brown & Sharpe Mfg. Co., Providence, R. |. 
DoALL Co., Des t Plaines, III 


Scherr, George - % Be 200 Lafayette St., 
New York 12, 


GAGES, Air Comparator 
Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, R. | 


Scherr, Geor ’ Co., Inc., 200 Lafayette St., 
New York 


2, N. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, Automatic Sorting 
Federal Products Corp., 1144 Eddy St., Provi- 


nce 1, R. I. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, DIAL, Bore, Height, Depth, 
Thread, Groove, etc. 

Ames, B. S¢ nak bys gg 54, Mass 

Brown & Sha ~— Co., Providence 


Cadillac Gage c Co., P. O. Box 3806, betolt, 
ic 


Comtor Co., 47 Farwell St., Watham 54, Mass. 

DoALL Co.,’ Des Plaines, til. 

oe Products Corp., 1144 Eddy St., Provi- 
nc 


el, 1. 
General Electric Co., Schenectady, 


Kurt $y ine., 42 a aa ‘Place, 
Jersey City 2, N. 


J. 
Scherr, George Ce Bs 200 Lafayette St., 
New York 12, ¥. 


GAGES, Electric Comparator 


& Sharpe g. Co., Providence, R. |. 
DoALL Co., Des Plaines, Ill. 
Federal Products Corp., 1144 Eddy St., Provi- 
dence | 1. 
General Electric Co., Schenectady, N. Y. 
Sheffield Corp., Box 893, besten’ 1, Ohio 


GAGES, Grinding 
Federal Products Corp., 1144 Eddy St., Provi- 


dence 1, R. I. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, Machinists’ Hand, including 
Center, Cutter Clearance, Drill Point, 
Drill Size, Planer, Radius, Screw Pitch, 
Taper Telescoping Thickness 


Brown & Sharpe Mfg. Co., Providence, R. |. 

wer Products com, 1144 Eddy St., Provi- 
n 

willars J H. & Co., 400 Vulcan St., Buffalo 


‘ 


GAGES, Multiple Inspection 
oe oaee Corp., 1144 Eddy St., Provi- 


N. 
Sheffield he 2 Box 893, Dayton 1, Ohio 


GAGES, Plug and Ring 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Pang Coste } Mesa, “Calif. 

DoALL , Des Plaines, Ill. 

ont cid ‘Tap & Die Corp., Greenfield, Mass. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, — 


Scherr, Geor Inc., 200 Lafayette St., 
New York 12, Re ° 
Sheffield Corp., Box 893, Dayton 1, Ohio 
(Continued on page 282) 
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QUILL MASTER 


ANOTHER FIRST 


by 
Bridgeport 


Practically eliminates setup time 


As illustrated at the left, the spindle housing of the at- 
tachment may be adjusted to any position between verti- 
cal and horizontal. For example, in the picture at the 
top, the spindle housing is tilted enough to clear the in- 
side walls of an impression. With the J-Head or the 
Masterhead set to any compound angle and with a 
DOWN motion of the quill manually (or by feed on the 
J-Head) any compound angled corner with any small 
radius is easily milled finished. No resetting of the work- 
piece is required to attain this result. Consequently, the 
Quill Master saves, and in many cases practically elimi- 
nates setup time. 


Speed increase by 50% (on the Type JA only) allows 
efficient use of small end mills. 


As illustrated here, again with 
ee Fa the spindle housing slightly 
This attachment is made in two sizes: Type JA fits the quill of tilted, deep cherrying to prac- 
the J-Head and Type MA fits the quill of the Masterhead and tically sharp corners is easily 
the Cherrying attachments. ? done with regular standard, 
short ball cutters. This, of course 
is @ tremendous advantage in 
this type of work and will no 
doubt be recognized first by the 

tool and diemaker. 


For more complete details contact your dealer or us direct. 


MACHINES, INC. 


Bridgeport, Connecticut 
Manufacturers of High Speed Milling Attachments and Turret Milling Machines 
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Threadweli Tap & Die Co., 
field, Mass. 
Van Keuren Co., 


16 Arch, Green- 
176 Waltham St., Watertown 


72, 
Winter Bros. Co., Rochester, Mich. 


GAGES, Roll, Thread, Snep 
Federal Products Corp., 1144 Eddy St., Provi- 
dence |, R. 


Sore ‘Tap & Die Corp., Greenfield, Mass. 
., Box 893, Dayt on ‘3 Ohio 
Threadwel ap & Die €o., 16 Arch, Green- 
eld a 


GAGES Surface Roughness 
DoALL Co, _— Plaines, Ill. 
Corp., Box 893, Dayton 1, Ohio 


GAGES, VERNIER, Heigh, Depth, Gear 
Tooth 


Brown & Sharpe Mfg. Co., Providence, R. |. 
DoALL Co. tos Plaines, il. 


Federal Products Corp., Viaa Eddy St., Provi- 


dence | 


GEAR BURNISHERS 
Fellows Gear Co., Springfield, Vt. 
Gleason Works, 1000 University Ave., Roches- 


ter 3, N. Y. 
sheffield Corp., Box 893, Dayton 1, Ohio 


GEAR CHAMFERING ROUNDING AND 
DEBURRING MACHINES 
Comp alae 405 Lexington Ave., New York 17, 


Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5 Mich 

Giessen no s, 1000 University Ave., Roches- 
er 


5 Se. 5663 E. Nine Mile Rd., 
nt Kurt Co sap 42 Exchange Place, Jer- 
ak = Sly Box 893, Dayton 1, Ohio 


Detroit 34 vy 


GEAR ——— EQUIPMENT 


B & Sha Co., Providence, R. |. 
Cosa Corp., 405 voce fl tg New York 17, 


F fe “Gear poe r at Sorin field, Vt. 
Eglo Work F500 Universi Ave., Roches- 


ter 3, N. Y 
Michigan Tool Go. 7171 E. McNichols Rd., 
Detroit 12, Mic 
National Broach * Mch. Co., 5600 St. Jean 
Ave., Detroit be Mich. 
| inc., 42 Exchange Place, Jer- 


‘ca. ine. 200 Lafayette S., 


herr 
New York 12, 


GEAR CUTTING MACHINES, Bevel and 
Spiral 
Copp Corp., 405 Lexington Ave., New York 17, 


Gleason Yee 1000 University Ave., Roches- 


ter » Ue 
Orban Kurt Co. Inc., 42 Exchange Place, Jer- 


sey City 2, N. = 
seer, George Co 
2, 


ye 200 Lafayette St., 
New York 


GEAR CUTTING MACHINES, Worm and 
Worm Wheels 
Seer Comen Co., 1300 Rock St., Rockford, 
Cova Corp., 405 Lexington Ave., New York 17, 
Gleason ag 1000 University Ave., Roches- 
ter 
Gear & Mfg. Co., 1470 Chestnut 


New Jer 
Ave., Hillside, N. J. 
Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 
Scherr, George ~. 


gt 200 Lafayette St., 
New York 12, 





THERE HAS ALWAYS BEEN 


One 0. 


IN FRESH OIL LUBRICATION... 


MADISON-KIPP 


Fresh Oil Lubrication is auto- 
matic, closely measured, con- 
stantly fed new oil under pressure 
for each friction surface to which 
it is applied. 

Machine Tools, Compressors 
and special machines of all kinds 
have been kept in top condition 
for 20 or 30 years or more when 
equipped with one of 6 models of 
Madison-Kipp Lubricators. 


MADISON-KIPP CORPORATION 
203 WAUBESA STREET » 


Skilled in Die Casting Mechanics « Experienced in Lubrication Engineering © Originators of Really High Speed Air Tools 


282 


Mame 


The Model Ol—one of the 
6 Models of Madison-Kipp 


MADISON 10, WIS., U.S.A. 
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GEAR GRINDERS—See Grinding Ma- 
chines, Gear 


GEAR HOBBERS 
American Schiess Corp., 1232 Penn. Ave., Pitts- 


burgh 22, Pa. 
Barber-Colman Co., 1300 Rock S., Rockford, 


Cosa Gore, 405 Lexington Ave., New York 


17, 
Fellows ee per Co., fPrmorid, 
9th St., Hamitton, 


Hamilton Tool Co., 834' S. 


Ohio 
Michigan Ly Nag 7171 E. McNichols Rd., 
Detroit 12, 
, Kurt oo 


“ine. 42 Exchange Place, Jer- 
sey City 2, N. 


GEAR HONERS 


National Broach & Mch. Co., 5600 St. Jean, 
Detroit 13, Mich. 


GEAR LAPPERS 


Fellows Gear Shaper Co., Springfield, Vt. 
Gleason Works, 1000 University Ave., Roches- 


ter 3, N. Y. 
Michigan Tool ae 7171 E. Nichols Rd., De- 
troit 12 


National ion & Mch. Co., 5600 St. Jean, 
Detroit 12, Mich. 


GEAR MOTORS—See Speed Reducers 


GEAR RACKS 
Illinois Gear & Mch. Co., 2108 N. Natchez 


Ave. “tengo 5, 
Stahl & Mch. Co., The, 3901 Hamilton 


Ave., Cleveland 4, Ohio 


GEAR SHAPERS 
as « Gore. 405 Lexington Ave., New York 17, 


Fellows Gear Shaper Co. Spri 
Michigan Tool es F 171 €. 


MeNichols Rd., 
Detroit 12, Mich. 


GEAR SHAVERS 
Fell fie 
Sichigas Te r Sipe Me Nichols Rd., 


Nationel Batoch * Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 


GEARS, AND GEAR BLANKS, 
metallic 

ae Works, 14 Hayward St., Quincy 

Cincinnati Be’ Co., Wooster Pike and Marie- 
mont A Cincinnati, 

Diefendort "Seer Corp.,. Box 934, Syracuse, 


Greaves Machine Tool Co., 2011 Eastern Ave., 


Cincinnati, oe 

— Gear & er Co., 2108 N. Natchez 
rt hicago 5, 

crsey Goat & & Mio. Co., Hillside, N. J. 

Ryerson, Jo: Son, inc., 6th end Rock- 
well St., Chicago 8 Hi. 

Stahl Gear & Mch. Co., 3901 Hamilton Ave., 
Cleveland 14, Ohio 


GEARS, Cut 
Cnabore Stest Foundry & Machine Co., Birds- 
Boston’ Gear Works, 14 Hayward St., Quincy 
Cincinnati Gear Co., Wooster Pike and Marie- 
mont Ave., Cincinnati, Ohio 
Diefendorf Gear Corp. 934, Syracuse, N. Y. 
Greaves Machine Tool Co., 2011 Eastern Ave. es 
any 4 Ohio 
& Scott Co., 5114 Hamilton Ave., 


Cleve 14, Ohi 

— Gear & tach. Co., 2108 N. Natchez 
» Chicage 5, Wl. 

National Broach & Mch. Co., 5600 St. Jean 
, Detroit 2, Mich. 
(Continued on page 284) 
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head office: 

offices and factory 

MILANO 

Via Pitteri 81 - tel. 23-93 centralino 
ROMA 

Via Parigi 11 - tel. 487.051 
offices abroad: 


NEW YORK 
INNOCENT! CORPORATION - 43 West 61 Street N.Y. - tel. Columbus 5-7 


PARIS 

INNOCENTI S.G. - 6, Av. F. Roosevelt - Vill - tel. Balzac 03-51 
LONDON 

INNOCENTI S.G. - 4, Ovington Square, S.W. 3 - tel. KNI-4685 
CARACAS 

INNOCENTI S.G, - Edif. Sudameris 

Avenida Urdaneta y Fuerzas Armadas - tel. 545.461 


INNOCENTI 


MECHANICAL DIVISION 


SOC. GENERALE PER L'INDUSTRIA METALLURGICA E MECCANICA 


our technique at the world’s servic 


———E EE 
. ee Ee ee ee = 


Steel work equipments 


Large electrical furnaces for steel making 
Manipulators for Martin furnaces 

Forging presses 

Continuous casting of steel and non-ferrous materials 
ingot hot peeling machines 

Complete rolling mills for blooms and slabs 

Rolling mills for billets, rails, bars and shapes 


program 


Sendzimir hot planetary mills for strips 

Medium and small rolling mills for plates, strips, shapes, 
bars, round bars and wire rod 

Sendzimir cold rolling mills for strips 

Continuous mills for cold rolling of large strips and plates 
Pickling and shearing lines 

Rolling mills for seamless steel tubes 

Piants for production of large diameter butt welded tubes 
Auxiliary equipments for tube plants 


Complete steel works 


Machine-Tools 


Large, high-powered milling and boring machines 
Presses for hot and cold drawing. 


fwnocenm) production 











G 
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New Gear Mfg. Co., 1470 Chestunt 
Ave., Hillside, N. J. 
Stahl M Gear & sor & & en Co., 3901 Hamilton Ave., 
io 
vane Alisteel Press Co., 93rd St., & S. Ken- 
wood Ave., Chicago, III. 


GENERATORS, Electric 


Reliance Electric & Engrs. Co., 1200 Ivanhoe 
Rd., Cleveland 10, 


GRADUATING MACHINES 


Gorton Geo., Mch. Co., 1321 Racine St., Ra- 
cine, Wis. 


GREASES— See 


Lubricating Oils and 
Greases 


GRINDERS, Bench, Floor and Snag 


Machinery Builders, Inc., Kalama- 
zoo, Mich. 


Jones & Lamson Mch. An —% Le mig field, Vt. 
Mummurt-Dixon Co., 
190 E. {31st St., Cleve- 


ents Acme Co., 
land 8, Ohio 
oe Electrical Tool Co., 2488-90 River 
, Cincinnati, Ohio 


GRINDERS, Carbide Tool 
a a 405 Lexington Ave., New York 17, 


DoALL Co., Des Plaines, Ill. 
Elox C of Micha , Troy, Mic 
a ag (00 ‘Oakman Bivd., Detroit 


0... say orm Builders, Inc., Kalamo- 


zoo, Mich. 

Neate —— Co., 10 New Bond St., Worces- 
er 

Le Maire a oo Co., 2657 S. Telegraph 

n, Mic 

metallurgical Products Dept. of General Elec- 
tric Co., Box ge Roosevelt Park Annex, 
Detroit 82, Mich, 

Norton Co., 1 New Bond St., 


ass. 
Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 


Worcester 6, 





HIGH SPEED 


Multi- 


Duty 
Press 


OPTIONAL EQUIPMENT 


Oil shield. Air clutch. Left or right 
fly wheel mounting. Variable speed 
drive. Automatic feed. Automatic 
misfeed stop. Accurate top stop. 
Push button or dial speed controls. 
Electric speed indicator. J.I.C. 
wiring. Automatic lubrication. 
Stroke length and shut height to 
fit the job. Bronze gibs, etc. 





Straight Side Punch Presses 
Single and Double Crank 
Versatile, fast for volume pro- 
duction of small parts 


with large or progressive dies. 
20 to 150 tons. 











L&J PRESS CORPORATION 


e Acompletely new No. 3% — 27 ton — punch press 
that offers many advantages. 


e Improved frame design gives greater rigidity 
for better accuracy and longer die life. 


@ Fully enclosed for extra safety and cleanliness. 


@ Speeds to 450 s.p.m. with 1” stroke (2'2” stand- 
ard — 4” maximum to order). 


@ Efficient at all speeds — on all jobs. 
@ Readily adaptable to special jobs at low cost. 


NEW L&J CATALOG with complete spe- 
cifications and construction features of 23 O.B.I. 
punch presses in geared and non-geared types 
from 14 to 90 ton capacities. Also, Straight Side 
Punch Press. Write for your copy now. 


1631 STERLING AVE. 
ELKHART, INDIANA 
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Standard Electrical Tool Co., 2488-90 River 
Rd., Cineinnent, Ohio 

Wesson Co., 220 Woodward Heights Bivd., 
Detroit 20, Mah. 


GRINDERS, Die and Mold 
DoALL Co., Des Plaines, Ill. 
Norton Co., New Bond St., 


Mass. 
Standard Electrical Tool Co., 2488-90 River 
d., Cincinnati, Ohio 


Worcester 6, 


GRINDERS, Drill Point 


Cee Div., Atlas Press Co., Kalamazoo, 

Mi 

Consolidated péch. Tool Div., 565 Blossom Rd., 
Rochester 10, N. Y. 

amon Machinery Builders, Inc., 
Zoo, 

Oliver’ Instrument Co., 1410 E. Maumee, Adrian 
Mich. (also drill point thinner) 

eo a 42 Exchange Place, Jer- 

y 

Stontlond Electrical Tool Co., 2500 River Rd., 

Cincinnati 4, Ohio. 


Kalama- 


GRINDERS, Face Mill 

Kearney & Treaker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Mattison Machine Works 545 Blackhawk Park 
Ave., Rockford, 

Oliver ‘Instrument x 1410 E. Maumee St., 
Adrian, Mich. 


GRINDERS, Knife and Shear 
a: yy Co., 1201 W. 65th St. Cleveland 
io 
Mattison Machine Works, Rockford, Ill. 
Mummert-Dixon Co., Hanover, Pa. 
Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati 4, Ohio 


GRINDERS, Portable Electric 


bt ma Pneumatic Tool Co., New York 17, 
Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati 4, Ohio 


GRINDERS, Portable Pneumatic 
a am A Pneumatic Tool Co., New York 17, 


Madison-Kipp Corp., Madison, Wis. 
Onsrud Machine Works, Inc., Niles, Ill. 


GRINDERS, Tap 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

Hammond Machinery Builders, Inc., Kalama- 
zoo, Mich. 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 


GRINDERS, Tool and Cutter 
BejerCotnen Co., 1300 Rock St., Rockford, 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling Machine Co., Milling Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 

Caine Div., Atlas Press Co., Kalamazoo, 


coe Si Srey 405 Lexington Ave., New York 


Elox cor rp. of Mic Michigan. Troy, Mich. 

Feveid, ve r Shaper Co., 7 "River St., Spring- 
ie .% 

Gallme limeyer & Livvoten Co., 336 Straight Ave., 

nd Rapids 4, Mich. 

Gleason’ W: Works, 1000 University Ave., Roches- 
ter 3, 

Gorton on. Viuch. Co., 1321 Racine St., Ra- 
cine, Wis. 

Landis Tool Co., Waynesboro Pa. 

LeBlond, R. K. Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, =e 

Mummert-Dixon Co., Hanover, 

National Acme Co., 170 E. 13st” St., Cleve- 
land 8, Ohio 

Norton €o., 1 New Bond St., Worcester 6, 
ass 

Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 

Orban, a Co., Inc., 42 Exchange Place, Jer- 
sey N. J. 
Taananen Grinder Co, 1500 W. Main St., 

Springfield, Ohio 


GRINDERS, Toolpost 
Cosa Corp., 305 Lexington Ave., New York 


Standard Electrical Tool Co., 2488-90 River 
-, Cincinnati, Ohio 
GRINDING GAGES—See Gages, Grinding 
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When the job calls for - — ae" 
‘‘gearhead-motor’’ 


semsciean sponte SS 


cost-wise vienna 
specify | 











HELICAL 


cared RATIOMOTORS iret +. 


Add up the SAVINGS and see why... 


YOU SAVE DESIGN TIME. Optional mounting gives 
full scope to your designing skill. Drive arrangements 
are not restricted by the mounting limitations of 
conventional gearhead motors. 


YOU ELIMINATE EXTRA COST OF SPECIALS. With 
OPTIMOUNT Ratiomotors FROM STOCK, you can 
meet hundreds of unusual drive conditions that would 
require “specials” in conventional gearhead motors. 
You save the delay and extra cost. 


YOU REDUCE PARTS COST. Since opTIMOUNT offers 

a choice of many output shaft positions, you can 

design for direct lineup — and eliminate extra cou- 

plings, bearings, and other parts needed to “hook up” 

a conventional gearhead motor. 

YOU SPEED PRODUCTION. Order the OPTIMOUNT, 

you need with a phone call to your local Distributor, ; , 

for delivery FROM STOCK. You can start production VERTICAL BASE MOUNTED OPTIMOUNT RATIOMOTOR drives agitator blade 


: oes Peas er hae . shaft on pigment mixers in coated textiles plant. Manufacturer says: 
without delay, maintain schedules, and avoid big “OPTIMOUNT adaptability permitted simplified, efficient design for our 
inventory expense. 


specific needs . . . at a much lower cost for the complete installation.” 
YOU SIMPLIFY SERVICING. All OPTIMOUNT com- e 
ponents are standardized stock parts — available a 
promptly from over 100 Boston Gear Distributors 
throughout the U. S. and Canada. 


Ask your BOSTON Gear Distributor for complete 
information. Boston Gear Works, 65 Hayward St., 
Quincy 71, Massachusetts. 











Meet any in-line drive mounting conditions 
with STANDARD STOCK models 
Vertical or horizontal base mounted — for floor, 
wall, or ceiling mounting position — choice of many 
shaft positions in either base — single or double reduc- 
on Beneel goniten ot re ee ee Z 
without motor, ready attachment separately 
purchased motor of your choice. 

Order from your nearby Distributor and get 

any arrangement you specify — ready fo install 


From ST0ck/ 


at factory prices CALL YOUR NEARBY 


Horizontal a 0 So ; 0 


base mounted DISTRIBUTOR 







aa 


WV ARO. 'AYS = 


Advt. copyright by Boston Gear Works 
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GOING PLACES- 
DOING BIGGER 








THINGS! 
Dwil. SOCKET SCREW PRODUCTS 


Every day more and more users are finding more and more appli- 
cations for Blue Devil Socket Screw Products. You'll find them 
hard at work all over the world, a genuine tribute to their all- 
around quality, economy, performance. 





Man In The Know...For Sockets On The Go! 


Your Blue Devil distributor is ready to help you out on 
all your socket screw problems. He carries complete 
stocks for immediate delivery, knows how to save you 
money. Call him today! 


Actual cross-section diagram shows how cold forming of 
Blue Devil Socket head insures unimpaired fiber continuity. 


SOLD ONLY THROUGH AUTHORIZED INDUSTRIAL DISTRIBUTORS 


SEND for complete free Blue Devil literature. 


) SAFETY SOCKET SCREW CO. 


I 6513 North Avondale Avenue + Chicago 31, I!linois 
Member ASMMA Telephone ROdney 3-2020 


WAREHOUSES AT: LOS ANGELES + DETROIT » NEW HAVEN + NEW YORK CITY 
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GRINDING MACHINES, Abrasive Belt 
Keane Machinery Builders, Inc., Kalama- 


Mich. 
Hill 2 Acme Co., 1201 W. 65th St., Cleveland 


Mattison Mch. Works, Rockford, III. 
Stendard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDING MACHINES, Broach 


om er & Livingston Co., 336 Straight, 
WG Grand Rapids 2 2, Mich 
Notional Broach Beam Co., 5600 St. Jean 
Detroit 13, Mich 
Orban Kurt €o., ine., 42 Exchange Place, Jer- 
sey City J. 
Thompson Grinder, 1534 W. Main, Springfield, 
io 


GRINDING MACHINES, Cam 
Cosa Corp., 405 Lexington Ave., New York 17, 


N. Y. 
Landis Tool Co., Waynesboro, Pa. 
Norton Co., 1 New Bond St., Worcester 6, 


Mass. 

Orban Kurt <_ Inc., 42 Exchange Place, Jer- 
sey City 2, f 4 

Van Norman “Machine Co., 3640 Main St., 
Springfield 7, Mass. 


GRINDING MACHINES, Centerless 
Cincinneti Milling Machine Co., Grindin 
Mch, Div., Marburg Ave., Cincinnati 9, 


hio 
Heald Machine Co., 10 New Bond St., Worces- 


, Waynesboro, Pa. 
Van Norman Machine Co., 3640 Main St. 
Springfield 7, Mass. 


GRINDING MACHINES, Crankshaft 


Landis Tool Co., Waynesboro, Pa. 
Norton Co., | New Bond St., Worcester 6 


Mass. 

Orban, Kurt Co., Inc., 42 Exchange Place, '*- 
sey City 2, N. J. 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


GRINDING MACHINES, Cylindri. al 


Brown & Sharpe Mfg. Co., Providence, ¥ 
Cincinnati Milling Machine Co., Gr nd! ng Mech 
Div., Marburg Ave., C'ncinnati “, Ohio 
Cosa Corp., 405 Lexington Ave New York 


Galime er & ae Co., 33” Straight, S$ 
and Rapids 2, Mich. 

inna Machinery Builders inc., Kalama- 
zoo, Mich. 

Landis Tool Co. Inc., Waynesporo, F 

Micromatic Hone Corp., 61.00 Schoolcraft 
Ave., Detroit 38, Mich. 

Norton Co., | New Bond St., Worcester 6, 


Mass. 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Standard Electrical Tooi Co., 2500 River Rd. 
Cincinnati 4, Ohio 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


GRINDING MACHINES, Disc 


Brown & Sharpe Mfg., Co., ao, R..4 

Gardner Machine Co., ‘Beloit, Wis. 

Mattison Machine Co., Beloit, Wis. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDING MACHINES, Gear 
Cong <sre. 405 Lexington Ave., New York 


He Was We 

Fellows Gear Shaper Co., Springfield, 

Gear Grinding Machine Co., 3901 ‘Chuiategher 
St., Detroit 11 Mich. 

— bag 1000 University Ave., Roches- 
er 

National Broach & Mch. Co., 5600 St. Jean 

, Detroit 2, Mich, 

Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. 

Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Internal 
Cosa Corp., 405 Lexington Ave., New York 


Galimeyer & Livingston A . 336 Straight, 
Grand Rapids 2, 
Heald | Machine Co., 10 1. _ St., Worces- 


Orban, "Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. Y. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 

Wicaco Machine Corp., Wayne Junction, Philo- 
delphia, P 
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Product Directory 





GRINDING MACHINES, Jig 
Coss wn , 405 Lexington Ave., New York 17, 


Fosdick Mch. Tool Co., 1638 Blue Rock St., 
teat | 23, Ohio 

Gall r * om Sere 336 Straight S. 
W., x Rapids 2, Mich 

Moore Special Tool Co., Inc., “740 Union Ave., 
Bridgeport, Conn, 


GRINDING MACHINES, Profile 
Baker Rewure Inc., 1000 Post Ave., Toledo 


0, 
Cincinnati: “Milling Machine Co., ~~"? Mch. 
Div., Marburg Ave., Cincinnati 9 hio 
Cons Corp., 405 Lexington Ave., New York 


Ex-Gsiro € Corp., 1200 Oakman Bivd., Detroit 
, Mich 

Jones & Lamson Mch. Co., Springfield, Vt. 
Sheffield Corp., > Sox 893, on 1, Ohio 


GRINDING MACHINES, Roll 


Landis Tool Co. Inc., Way’ 


nesboro, Pa. 
Norton Co., | New Bond St., Worcester 6, 
ass. 


GRINDING MACHINES, Surface 
Reciprocating 
Brown & Sharpe Mfg., Co., Providence, R. |. 


Cincinnati Milling Machine Co., Grinding Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 


Cosa e. 405 Lexington Ave., New York 
17, N. Y. 


DoALL Co., Des Plaines, Ill. 

Elox Corp. of Michigan, Troy, Mich. 

aa ey & Livingston Co., 336 Straight, S.W., 
Grand Rapids 4, Wis. 

Gardner Machine Co., Beloit, Wis. 

Hill Acme Co., 1201 W. 65th St., 
2, Ohio 

Mattison Machine Works, Rockford, Ill 

ag Co., | New Bond St., Worcester 6, 

ass. 


Orban, Kurt Co., Inc., 42 Exchange Place, 
enn City 2, N. Y. 


Cleveland 


mpson Grinder Co., 1500 W. Main St., 
bhi ar Py Ohio ™ 


Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 





SMART TOOLING 


courtesy Hammel- 
Deni/tecnes Engineering Division 
General Controls Co., Warwick, 
R.1. Machine is Potter & Johnson, 
4-U Automatic Turret Lathe. 


Jumps production 8 to 40 pieces per day 
with Buchke\5" Aluminum power chuck 


The round valve body was hard 
to hold on a turret lathe with a 
4-jaw chuck—and truing each 
piece took too much time and 
labor. Production was 1 piece 
per hour, only 8 a day. 

Then a Buck 15” 2-jaw alumi- 
num power chuck was called on 
for Operation No. 1: face, turn, 
bore, counterbore, chamfer, and 
tap. The result—“Production is 
now 40 pieces per day ... further 
savings would show if figures had 


Makers of Scroll, Power, 
Dust Proof, Independent 
Chucks. 


been kept on breakdown time 
and chuck repairs formerly 
needed.” 


Concentricity is held to within 
.002”—accuracy that’s possible 
dueto the unique Buck Ajust-Tru® 
principle. 


You can’t raise production 
500% every time—but you can 
make money every time you 
chuck with Buck. Send for a cat- 
alog—see why. 


BUCK TOOL COMPANY 


1220 SCHIPPERS LANE « KALAMAZOO, MICH. 
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GRINDING MACHINES, Surface Rotary 

ee Charies, 5 Rue Montalivet, Paris. 
Fra 

Blanchard Machine Co., 64 State St., Cam- 


Cosa ge 405 Lexington Ave., New York 
17, v. 


Gardner Machine Co., Beloit, Wis. 

Heald — Co., 10 New Bond St., 
ter 6, 

Mattison Machine Works, Rockford, Ill. 

National Acme Co., 170 E. 13ist St., 
land 8, Ohio 

a €o., 1 New Bond St., 


oun Kurt Co., Inc., 
Jersey City 2 N. Y. 
hompson q0-4 Co., 
Springfield, Ohi 
Walker, O. ap 


Worces- 


Cleve- 
Worcester 6, 
42 Exchange Place, 
1500 W. Main St., 


~ Inc., Worcester, Mass 


GRINDING MACHINES, Thread 
Cong Corp., 405 Lexington Ave., New York 


Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
, Mich. 
Jones & Lamson Mch. Co., Springfield, Vt. 
— Machine Co. (Centeriess), Waynesboro, 
G. 
omen. Kurt SO, inc., 
Jersey Ci 


42 Exchange Place, 
ty 2, Y. 
Sheffield Corp., Fad 893, Dayton 1, Ohio 


GRINDING MACHINES, Universal 


Brown & Sharpe Mfg., Co., Providence, R. |. 
Cincinnati Milling Machine Co., Grinding Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 
Cosa Corp., 405 Lexington Ave., ‘New York 
N. ¥ 


17, N. Y. 

Gallmeyer & Livingston Co., 336 Straight, S. 
W, Grand Rapids 2, Mich. 

Gorton Mch. Co., Geo., 1321 Racine St., Ra- 
cine, Wis. 

Jones & Lamson Mch. Co., ara gm Vt. 

Landis Tool Co. Inc., Waynesboro, 

=e: Co., 1 New Bond St., bitesbiee 6, 

ass 

Oliver instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 

Olivetti Corp of America, 
Bivd., Long Island City |, 

Orban, Kurt $* Inc., 42 Exchange Place 
Jersey City 2 . 


a Northern 


GRINDING WHEEL DRESSING AND 
FORMING DEVICES 


wong ee 405 Lexington Ave., New York 
Jones & Lamson Mch. Co., Springfield, Vt. 
Metal Carbides Corp. Youngstown, Ohio 
Moore Special Tool Co., Inc., 740 Union Ave., 
Bridgeport 7, Conn. 
Norton Co., 1 New Bond St., Worcester 6, 


Mass. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING WHEELS 


Blanchard Machine Co., 64 State St., Cam- 
bridge, Mass. 


Cincinnati Milling Machine Company, Cincin- 
nati Milling Products Div., Marburg Ave., 
Cincinnati 9, Ohio 

Gardner Machine Co., Beloit, Wis. 

Macklin Co., Jackson, ich 

Metal Carbides Corp., Youngstown, Ohio 

— Co., New Bond St., Worcester 6 

ass. 


GROOVING TOOLS, Internal 

Kennametal, Inc., i Penn 

Simonds Abrasive Sone Tacony "e Fraley Sts., 
Philadelphia 35, Penna. 

Waldes rem ine, 47-16 Austel Pl., Long 
Island City 1 

Wesson Co. 1520" Woodward Heights Blvd., 

Detroit 26, Mich. 


HAMMERS, Drop—See Forging Hammers 


HAMMERS, Portable Pneumatic 


Chicago ay a Tool Co., 6 E. 44th St., 
New York, N. 


HAMMERS, Power 


Chambersburg Engrg. Co., Chambersburg, Pa 
Edlund Mchry. C iv., Cortland, N. Y. 


(Continued on page 290) 
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-GENTERLESS 
“Wheels of Profit 
by MACKLIN 


MACKLIN Centerless Wheels are available in a 
complete range of sizes and gradings. Standard 
and special regulating wheels are also available. 





GRINDING |* 


WHEELS 
scaeaiidiiieamaaniacenaill 








compcary 


for uniform, 


HIGH SPEED 


PRODUCTION 


Whether you finish bolts, bars, rods or 

tubes... bearings, tappets, pistons or pis- 

ton rings . . . twist drills or plastic parts... 

you can depend on Macklin centerless wheels 

to turn out identically ground pieces quickly 
and economically. 


They cut cool and sharp. They have good 
balance. Uniform dispersion of abrasive grain 
through the wheel enables you to hold part 


size uniformly and to obtain good finish. 


HERE'S PROOF 


ROUGH GRIND PINION SHAFT “Good stock removal. 
Finish excellent. Have standardized on this wheel.” 
20x6x12 C60 L5 V8 

FINISH HIGH SPEED CARBON DRILLS * Wheel very satis- 


factory. Production increased materially.” 
20x8x12 18A 100 N5 V6 


OLR \) CONSULT WITH YOUR MACKLIN DISTRIBUTOR. 
OR, IF YOU PREFER, WRITE DIRECT. ASK FOR BULLETIN CW59. 


Dept. 14, Jackson, Michigan 





Product Directory 





ure Foundry Co., 1253 W. 12th St., Erie 

enna. 

Vege, Se 5504 Walworth Ave., Cleveland 
io 


HARDENING FURNACES 
General Electric Co., Schenectady, N. Y. 


HARDNESS TESTERS 


Shore Instrument & ME oe 90-35C Van 
Wyck Exp., Jamaica 3 2 J 


HEAT-TREATING EQUIPMENT — See 
Annealing Furnaces, Flame Hardening 
Machines, Induction-Heating Equip- 
ment 


HOBS 


CageeColman Co., 1300 Rock St., Rockford, 


Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 
—— Twist Drill & Tool Co. Rochester, 


eckan “Kurt Co a 42 Exchange Place, Jer- 
sey City - a 


HOISTS, Air 


Chicago eee Tool Co., 6 E. 44th St., 
New York, N. 


HOISTS, Electric 


apes wd Crane & Hoist Corp., Montour 
alls, 


HONING MACHINES 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Micromatic Hone Corp., 8100 Schoolcraft Ave., 
Detroit 38, Mich 

Moline Tool Co., i 02-120th St., Moline, Ill. 

—_ Hone Corp., 1623 Elreno St., Elkhart, 





dal—me-iolelme) m- Mi Lelelo ME -Jalol} | 


new @# master model GH 
long bed lathes 


Precision plus . . . Power to spare. The enormous power and 
accuracy built into the new Carroll-Jamieson Master Model Geared 
Head Long Bed Engine Lathe allows it to do precision work—at 
today’s high production speeds. Makes it the ideal lathe for use in 
textile mills, paper mills, machine shops and in many other opera- 
tions where high speed accuracy is needed. 


Embodies features found 


only in higher priced lathes. 12 geared 


spindle speeds provide tremendous pulling power of from 20-900 
rpms. Timken heavy duty taper roller bearings on the spindle. 
Quick change gear box. Rugged 5 hp motor. Wide range of threads 
», and speeds—48 separate threads 3-184. Available in 16” or 18” 

swing. Center distances to 132” (In special cases, to 158”). 


Write for new 


illustrated brochure, 


giving complete 
technical data. 


CARROLL-JAMIESON 
MACHINE TOOL CO. 


Dept. 7 


Batavia, Ohio 
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Norman Machine Co., 3640 Main St., 
Veepringfield 7, Mass. 


HONING STONES 


Barnes Drill Co., 814 Chestnut Rockford, fil. 

Micromatic Hone Corp., 8100 Schoolcraft Ave., he 
Detroit 38, Mich. 

Norton Co., New Bond St., Worcester 6, 
Mass. 


HOSE 

American Metal Hose Br. American Brass Co., 
35 Broadway, New York, N. Y. 

Schrader’s Son, A., 470 Vanderbilt Ave., 
Brooklyn 38, N. Y. 


HYDRAULIC MACHINERY 
Tools and equipment 
Barnes Drill Co., 814 Chestnut St., Rockford, 


il. 

Bethlehem Steel Corp., Bethlehem, 

ee Steel Fdry. & Mch. oe Birdsboro, 
‘a. 

Bliss E. W., Co., 1375 Raff Rd., E. W. Can- 
ton, Ohio 2 

Burg ‘Tool and Mfg Co., Inc., 15001 S. Fi- 

Chambersburg. Engt “ Chambersbu 
ambersbur nord °. r ug 

Cross Co. 32580 Be levue Ave., Detroit 7 ich, 

Denison .. ooh van ied American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 

Eimes En Div., American Steel Foundries, 

bo Tonnessse Ave., Cincinnati 29, Ohio 

Erie +B Co., Erie, Pa. 

Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, lit. 

Hydraulic Press Mfg., Mount A , Ohio 

Lamb, F. Joseph co 5663 E. Nile Mile Rd., 
Detroit 34, Mich. 

icon Drill Head Co., Detroit 34, Mich. 

Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 4, Mich 

Northern Hydraulics & Mch. Corp., Melrose 
Park, 

Oil r Co., 1569 W. Pierce St., Milwaukee, 


is. 

Rockford Mch. Tool Co., 2500 Kishwaukee St 
Rockford, Ill. 

Sundstrand Mch. Tool Co., 2531 II!th St., 
Rockford, Ill. 

Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, lil. 

Vickers Incorporated Div. of Sperry Rand 
Corp., 1402 Oakman Blivd., Detroit, Mich 

Wilson, K. R., Inc., 211 Mill St., Arcade, N. Y. 


HYDRAULIC POWER UNITS OR TOOL 
HEADS 


Barnes Drill Co., 814 Chestnut, Rockford 3, lil. 
Barnes W. F. & John Co., 261 S$. Waterford 
St., Rockford, Ill. 
Denison Engineering, Div. American Brake Shoe 
, 1152 Dublin Rd., Columbus 16, Ohio 
Ewan’ Eng. Div., American Stee! Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 


32, Mich. 

Hartford Special Machinery Co. 287 Home- 
stead Ave., Hartford | 

Hydraulic Press Mfg. Co., Mount ‘Gilead, Ohio 

Lamb, F. Joseph ce, 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Le Maire Machine Tool Co., 2657 S. Telegraph 
Rd., Dearborn, Mich. 

Oil af Co., 1569 W. Pierce St., Milwaukee, 

Vickers Incorporated, Div. of Sperry Rand Cor- 
poration, 1402 Oakman Bivd., Detroit, Mich. 


INDEXING and SPACING EQUIPMENT 

Brown & Sharpe Mfg., Co., Providence, R. |. 

Cincinnati Milling Machine’ Co., SOs Mch. 
Div., Marburg Ave., Cincinnati 9, 

Eisler ‘Engrg. °., Inc., 750 South 5th St., 
Newark, N. J. 

7 Tool Co. yn 594 Johnson Ave., Brook- 
yn 37, 

Hardinge Bros., Inc., 1420 College Ave., El- 
mira, N. Y. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, is. 

a gg Tools, Inc., 137 Varick St., New 
York, . a 

Sundtrand Mch. Tool Co., 2531 11th St., Rock- 

Van Norman Machine Co., 


3640 Main St., 
Springfield 7, Mass. 


INDICATOR BASES, Magnetic 

Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence 1, R. 

du Mont Kurt 3 "Greenfield, Mass. 

Orban K 0., Inc., 42 buchanee Place, Jer- 

sey City 2 ,N. Y. 
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. QUICK COMPARISON 
CHART Some unique combinations of 


electrical and physical properties in Anaconda metals 


that may save you money—handle tough jobs better 








Properties shown for 





condition—Heat-treatable 
alloys 


Chromium 

Copper-999 

(Cu 99.05%, Cr 85%, 
Si .10%) 


Leaded 

Nickel 

Copper-831 

(Cu 97.8%, Pb 1.0%, 
Ni 1.0%, P .2%) 


Cunisil-837 
(Cu 97.5%, Ni 1.9% 
Si .6%) 











To give you a basis of comparison, here are properties of 
two standard Anaconda electrical coppers 








ETP Copper—100 
(Cu 99.9+%) 


Leaded Copper—126 
(Cu 99.0%, Pb 1.0%) 











The values given above are intended as a guide to a tough problem or indicates a way to cut costs with- 


some unusual combinations of electrical and physi- out sacrificing quality or performance — see your 
cal properties available among Anaconda alloys. If American Brass representative for more details. Or 
any of them gives you an idea for possible solution to send in this coupon today. 


5949 





The American Brass Co., Waterbury 20, Conn. 
COPPER « BRASS « BRONZE « NICKEL In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 


Please send me more information about the following alloys: 
SILVER MILL PRODUCTS () Chromium Copper—999 () Leaded Nickel Copper—831 
(1) Cunisii—837 () Leaded Coppers 


f\ NAC N D \° 0 Electrolytic Tough Pitch Copper—100 


PRODUCTS Company 


Street 
Made by The American Brass Company City... Zone State 
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Product Directory 





INDICATORS, Dial 

Ames B. C., Waltham 54, Mass. 

Brown & Sharpe Co., Providence, R, 

Federal Products Corp., 1144 Eddy = ” Provi- 


dence 1, R. 
Neone Automatic Tool Co., S. 7th-N. Sts., 
Richmond, Ind. 


INDICATORS, Speed 


Brown & Sharpe Mfg. Co., Providence, R. I. 

Buhr Machine Tool Co., ‘839 Greene , Ann 
Arbor, Mich. 

General Electric Co., Schenectady, N. Y. 


INDICATORS, Test 


Brown & Sharpe Mfg. Co., Providence, R. | 
i Products Corp., 1144 Eddy St., Provi- 
n 
National | A ee Tool Co., S. 7th & N. Sts., 
Richmond, Ind 
Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J 


INDUCTION HEATING EQUIPMENT 
Cincinnati Millin Machine Co., Meta-Dy- 
oa Div., arburg Ave., Cincinnati 9, 
io 
Genera! Electric Co., Schenectady, N. Y. 
Lepst High Frequency Laboratories, Inc., Wood- 


Orban. Kurt Co, ee 42 Echange Place, Jer- 
sey City 2, 


INTENSIFIERS, Hydraulic 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Logansport Mch. Co., Inc., Logansport, Ind 


JACKS, Planer—See Set-Up Equipment 


JIG BORERS 
American s a Corp., 100 E. 42nd St., New 


2 405 Lexington Ave., New York 


s 2A 
DeVlieg Machine Co., Fair St., Royal Oak, Mich 





COMPARE 


mo Capacity 


HEAVY DUTY METAL 
CUTTING BAND SAW 


10° rounds, 18° flats * Motor —% hp 


Any voltage available) + Wheel Diameter 


16 © Floor 


Space —66 x31"* Bed—11 wide 


44 long, 6 deep 24 high + Overall Height 


closed 


* Speeds 


. Weight— Approx. 750 Ibs 
36, 90, 130, 190 feet per minute 


COMPARE the handsome, husky Jonhson Model J with 
any metal cutting saw and here’s what you'll find: 


@ Johnson leads the way in dependable, well-engineered 
high performance band saws. 


@ A Johnson saw will cut anything in your stock pile, and 


do it faster. 


@ Johnson saws contain more exclusive construction and 
performance features that save time and money. 

@ Johnson saws are the finest metal cutting machines 
available anywhere—and, at the lowest price! 


COMPARE 


and see for yourself how easily you can save time, labor 


and production dollars with a Johnson saw. Complete information, prices - 


are yours for the asking. 


ohnson MANUFACTURING CORPORATION 
Main Plant: 1016 Barnes Street, Albion, Michigan 


Eastern Distributor 

R. J. R. KELLY CO. 
Hale Bidg., 51 Main Scr. 

East Orange, N. J. 


Midwestern Distributor 
W. Q. LUNDMARK 
75 N. Broadway 
Des Plaines, Ill. 


Western Distributor 
HASTINGS DISTRIBUTORS 
1605 Solano Avenue 
Berkeley, Calif. 
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Fosdick Mch. Teel Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohi 

Moore Special Tool Co., Inc., 740 Union Ave., 
Bridgeport, Conn. 

urt., Co., Inc. 42 Exchange Place, Jer- 

sey City 3,N 

Scherr, George 
New York Fo, 


JIGS AND FIXTURES 
Bath, Cyril Co., Aurora & Solon Road, Solon, 


955 Cleve- 


<6, A ae: 200 Lafavette St., 


io 

Columbus Die Tool & Mch. Co., 
land Ave., Columbus, Ohio 

Hartford Special Mchry. Co., 287 Homestead 
Ave., Hartford, Conn. 

Ingersoll Milling Machine Co., 505 Fulton 
Ave., Rockford, Ill. 

Metal Carbides Corp., Youngstown 12, Ohio 

~~ Corp., 721 Springfield St., Dayton |, 

io 


KEYSEATERS 


Baker ag Inc., Station F, P. O. Box 10), 
Tol 10, Ohio 


Bliss, E OW. Co., Canton, Ohio 

Mitts & Merrill, 1809 S. Water St., 
Mich. 

Orban, Kurt Co., 
sey City 2, N 


Saginaw, 


Inc., 42 Exchange Place, Jer- 
3s 


KNURLING TOOLS 


Armstrong Bros. Tool Co., 5213 W. Armstrong 
hicago 46, Ill. 
Reed Rolied ihread Die Co., P. O. Box 350 
Worcester 1, Mass. 
Williams J. H. & Co., 400 Vulcan St., Buffalo 
Fo Oe Ue 


LAPPING MACHINES 


Cincinnati Milling Machine Co., Grinding Mch 
Div. wy y Ave., Cincinnati 9, Ohio 

Cosa Corp 40 Lexington Ave., New York 17, 
N. 


Crane a Co., 6400 Oakton St., 
Grove, b 

DoALL Co., Des Plaines, 

Ex- Cell-0 Corp., 1200 Sona Bivd., Detroit 
32, 

oon Works, 1000 University Ave., Roches- 
ter, N. Y. 

Micromatic Hone See, 8100 Schoolcraft Ave., 
Detroit 38, Mich 

Norton Co., { New Bond St., Worcester 6. Mas 


Morton 


LATHE ATTACHMENTS 

Caaine Div., Atlas Press Co., 
Mich 

Clearing Div., o S. Industries, Inc., 6499 W. 
65th St., ra ned 38, It. 
Gisholt Machine Co., 1209 E. Washington Ave., 
Madison 10, Wis.’ 
Hardinge Bros., Inc., 
mira, N. 

Jones & Lamson Mch. Co., 512 Clinton St., 
Springfield, Vt. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio. 

Nebel Machine Tooi Corp., 3401 Central Pkwy., 
Cincinnati 25, Ohio 

Sheldon Mch. “ Inc., 4235 N. Knox Ave., 
Chicago 41 

Sidney Mch. toot Co., Sidney, Ohi 

bi = i H. & Co., 400 Vulcan St., Buffalo 


Kalamazoo 


1420 College Ave., EI- 


LATHES, AUTOMATIC—See Chucking 
Machines 


LATHES, Axle 


Consolidated Mch. Tool Div., 
ham Co., Inc., Rochester 16, 

Hamilton Div.,  Baldwin-Lima- “Hamilton Corp 
Hamilton, Ohio 

Monarch Mch. Tool Co., Oak St., Sidney, Ohio 

Orban, Kurt., Co., Inc., 42 Exchange Place, Jer- 
sey City > N. J. 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 


Sorrel Birming- 


LATHES, Bench 


by == Div., Atlas Press Co., 

ic 

Hardinge a Inc., 1420 Colege Ave., El- 
mira, N. ¥ 

LeBlond, R. K., Mch. Tool Co, Madison and 
Edwards Rds. Cincinnati 18, Ohio 

Sheldon Mch. Co., ae 4240-4258 N. Knox 
Ave., Chicago 4i, Hi 


Kalamazoo, 


LATHES, Car Wheel 


Bullard Co., Bri “* 6, Conn. 
by a ny Mch. Tool Div., Blossom Road, 


er 
Hamilton Div., Baldwin-Lima- Hamilton Corp., 
Hamilton, Ohio 
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STEELWELD PRESS BRAKES 


Hydraulic and Mechanical 


ATEVER your requirements, 
a. is a Steelweld Press Brake 
—hydraulic or mechanical—to best 
serve your needs. Available in all sizes 


to 2000 tons. For plate thicknesses to 
2". For lengths to 30’-0”. 


Each type of machine, mechanical 
or hydraulic, has its particular advan- 
tages. The work to be performed is the 
determining factor for most satisfac- 
tory machine selection. 


As a manufacturer of both types of 
press brakes, we are in a position to 
offer you either one without partiality. 
Therefore, we urge you to get the com- 
plete story, the Steelweld story, when 
considering the purchase of a new 


brake. Ask for free catalogs. 


Steelweld 400 Ton Hydraulic 
Press Brake. ra ram length 
4’. “” 


Steelweld 320 Ton Mechanical 
Press Brake. Bed ag ram length 
12'-2”. 


Hydraulic Press Brakes 
Catalog No. 2024 


Mechanical Press Brakes 
Catalog No. 2023 


STEELWELD 


Mechanical and Hydraulic 


PRESS BRAKES 


Steelweld Machinery includes: Mechanical & Hydraulic Shears and Press Brakes, 
One-, Two- and Four-Point Straight-Side Presses, Speed-Draw Presses. 


THE CLEVELAND CRANE & ENGINEERING CO. 5475 EAST 281st STREET ° WICKLIFFE, OHIO 
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LATHES, Copying, 
Lathes, Duplicating 


LATHES, Center Drive 


Gisholt Machine Co., 1209 E. Washington Ave., 
Madison 10, Wis. 


Duplicating — See 


LATHES, Crankshaft 


Consolidated Ma Noet ~~ Rochester, N. Y. 

LeBiond, R. ool Co., — and 
Edwards Ri ; Kineinnat 18 

foot e "Engrg. | 3400 “ ° Lafayette 

Sundstrand "Mich, Tool Co., 2531 


lith St., 
Rockford, 


LATHES, Double-End 


Cleveland Automatic Machine Co., 4932 
Beech St., Cincinnati 12, Ohio 
Consolidated Mch. Tool Corp., Rochester N. Y. 
LeBlond, R. K., Mch. Tool Co., pmo and 
Edwards Rds., Cincinnati 18, Ohi 
a Tool & ‘Engrg. Co., 3400 ES Lafayette, 
troit 7, Mich. 


Sundstrand Mch. Tool Co., 2351 
Rockford, Ill. 


LATHES, Duplicating 
ng Machine Co., 1209 E. Washington Ave., 


0, Wis. 
og Ae 3055 Colerain Ave., Cin- 
—— Machine Tool! Co., 27 Oak St., Sidney 


Sidney Machine Tool Co., Highland Ave., Sid- 
ney, Ohio 


LATHES, Engine, Manufacturing 


American Tool Works Co., Pearl and Eggles- 
ton Aves., Cincinnati Ohio 
Carroll-Jamieson Mch. Tool Co. Batavia, Ohio 
Cincinnati Lathe & Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio 
Chaaine Div., Atlas Press Co., Kalamazoo, 
ic 
Clearing ag ., Of U. S. Industries, Inc., 6499 W. 
65 , Chicago 38, Ill. 
Consolidated Mch. Tool Div., 
ON. Y. 


Blossom Road, 
Rochester 1 


llth St., 








TRIPLE THE USEFULNESS 


or your MaM 


KEYSEATER AND VERTICAL CUTTING MACHINE 


Simple modification greatly increases productive 
capacity of this versatile machine. 
An M & M Hydraulic Keyseater is not only a keyseater that cuts 


internal keyways up to 5” wide but a vertical cutting machine as 
well. Serrations, grooves, teeth—a wide 


Mch. Div., Barber Colman Co., Rock- 


Hil. 
LeBlond, R. K. Mch. Tool oe. Madison and 
Edwards Rds., Cincinnati! | 


Co., 3055 pL. Ave., Cin- 
ope aan F 


Nebel Machine Tool Corp., 3401 Central Pkwy., 
Cincinnati 25, Ohio. 
A . Inc., 42 Exchange Place, 
Jersey C ity 2 
—— Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill. 
shelidon Mch. Co., Inc, 4240-4258 N. Knox 
. Chicago 4 
ae ... “Mch. Tool Sidney, Ohio 


LATHES, Engine, Toolroom 

American Tool Works Co., Pear! and Eggies- 
ton Aves., Cincinnati, Ohio 

— Jamieson Mach. Tool Co., 


Ohi 

Cincinnati Loi & Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio 
es Div., * Atlos Press Co., Kalamazoo, 


Mic’ 
Clearing Bm, e f U.S. indsstrien, Inc., 6499 W. 
ic 


ago 38, 
Hordings yn Inc., 1420 Colige Ave., EI- 
mira, N. 


= 
ney Div., Barber Colman Co., Rock- 


LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, “Ohio 
Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio 
Lom Engineering Co., 4901 Lawrence Ave., 
hicago 30, 
Monarch Nethine Tool Co., 27 Oak St., Sid- 


ney, Ohio 
Nebel Machine Tool Corp., 3401 Central Pkwy., 
Cincinnati 25, Ohio 
rban, Kurt Co. & Inc. .. 42 Exchange Place 
Jersey City 2, 
Rockford Machine ‘Tool Co., 2500 Kishwaukee 


St. yo eo 

Sheldon h. wen 4240-4258 N. Knox 
Ave., Chicago 2 

Sidney “Mch. Tool Sg Sidney, Ohio 

LATHES, Gap 

Cincinnati Lathe & Tool Co., 3207 Disney St. 


Cincinnati 9, Ohio 
Clausing Div., Atlas Press Co., Kalamazoo, 





Batavia, 


ich. 
Clearing Div., of U. S. Industries, Inc., 649 W. 
65th St., Chicago 38, ill 


Gisholt Machine Co., 1209 E. Washington Ave., 
Madison 10 is. 
R. K., Mch. Tool Co., paticen and 
oleae Rds. Cincinnati 18, * Ohi 
Co., 3055 Colerain ya Cin- 
cinnati rte lo 


Nebel Machine Tool Corp. 3401 Central Pkwy., 


variety of cuts can be rapidly made on this 

machine with only one simple modification 

— a work-holding table. This table is now 

available at moderate cost. If you now own Cincinnati 25, Ohi 

an M & M Hydraulic Keyseater or are Sidney Machine’ Tool Co., Highland Ave., Sid- 

. P ney, Ohio 

considering the purchase of a new keyseater Cuts internal 

it will pay you to get the facts. Write keyways LATHES Hollow Spindle 

for Bulletin 19 entitled, “Converting Gisholt Machine Go 1209 E. Washington Ave., 
Ss. 


i . Madison 10, 
the M & M Keyseater into @ com » Too! Co., M edison om 
bination Keyseater and Vertical Edwards | Rds., e incinnetl 18, Ohi 
Shipley C Co., 3055 Colerain Ave., Cin- 
, tt 2 


Cutting Machine”. 
South Bend Yay Works Inc., 425 E. Madi- 
son St., South Bend, Ind. 


LATHES, Roll 


Ammemean Tool Works Co., Pearl and Eggleston 
Aves., Cincinnati 2, Ohio 
é Bliss E. W. Co., Canton 
Sas Hamilton Biv., Baldwin- Lice’ Hamilton Corp., 
one 3 io 
» ae Tool Co., Sate and 


1 Co., Oak St., Sianey, Ohio 
Orban, Kurt ‘a : 42 Exchange Place, 
Jersey City 2, N 


LATHES, Speed, Second-operation 


Closing Div, Atlas Press Co., Kalamazoo, 


Gishoit Machine Co Co., 1209 E. Washington Ave., 
adison_ 10, 
Cuts grooves Hardinge Bros., inc., 1420 College Ave., El- 
and serrations mira, N. 
LeBiond, R. K., Mch. Tool Co., Madison and 
Edwards Rds. a 18, Ohio 
Monarch Mch. Tool Co., Oak St., Sideny, Ohio 
rban, Kurt So — 42 Exchange Place, 
Jersey may 2 J. 
Sheldon Mch. Co., "4258 N. Knox Ave., Chi- 


standard | Electrical Tool Co., 2500 River Rd., 
Cincinnati 4, Ohio 


LATHES, Spinning 


Cincinnati siting Machine Co., Meta- 
namics Div., Marburg Ave., Cincinnati 9, 
Ohio Wiydrespin) 

mi 5 405 Lexington Ave., New York 17. 


ute Co, The, Cincinneti 25, Ohio 
oroan, Kur On, inc. ‘42 Exchange Place, 


Cuts internal forms 
or shapes 


Cuts any shapes 


M&M kevseaters 
AND VERTICAL CUTTING MACHINES 


MITTS & MERRILL 


64 Holden Street © 





98 
SAGINAW, MICHIGAN 
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PAYOFF: VERSS 


In the tool shop or in your high production bay, the wide-rang- 
ing versatility of a Cincinnati® Rigid Shaper gives you maxi- 
mum productivity for your invested dollar. And for each of the 
many jobs you can do on it, a Cincinnati Rigid Shaper produces 
something extra — in metal cut per hour, in accuracy, in ease of 
operation. See for yourself why a new Cincinnati® Shaper would 
pay off for you: write Dept. D for Catalog N-7. 


Shapers / Shears / Press Brakes 


ne CINCINNATI 
SHAPER co. Cincinnati 11, Ohio, U.S.A. 
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LATHES, Toolroom—See Lathes, En- 
gine, Toolroom 


LATHES, Turret, Automatic 


Bullard Co., Bridgeport 2, Conn. 

Care Div., Atlas Press Co., 

bee Corp. 405 Lexington Ave., New York 
i N. 

Gisholt Machine Co., 1209 E. Washington Ave., 
Madison 10, Wis. 

Jones & Lamson Mch. Co., 512 Clinton St., 
Springeld, Vt. 

King eit Tool Div., American Steel Found- 
ries, 1150 Tennessee Ave., Cincinnati 29, 


170 E. 13ist St., Cleveland 


3, io 
New Britain Mch. Co., New Britain-Gridley 
Div., New Britain, Conn. 


Kalamazoo, 


Ohio 
National Acme Co., 


LATHES Turret, Ram Type, Saddle Type 


Bardons & Oliver, to 1133 W. Ninth St., 
Cleveland 13, 
Bullard Co., Siaccoet 2, Conn. 


Clausing Div., Atlas Press Co., 


ich. 
Cosa Corp., 405 Lexington Ave., New York 
17, N. ¥ 


Gisholt Machine Co., 
ison 10, Wis. 

Harainge Brothers, 
Eimira N. Y. 

Jones & Lamson Mch. Co., 512 Clinton St., 
Springfield Vt. 

New Britain Mch. Co., New Britain-Gridley Div., 
New Britain, Conn. 

Sheituon Mach. “ae 
Chicago 41, 

Warner & Giese Co., 
Cleveland 3, Ohio 


LATHES, Turret, 
Mills, Vertical 


Inc., 


5701 


LAYOUT and DRAFTING TOOLS 


Brown & Grange e Co., 235 Promenade St., 
Providence | 


LIMIT SWITCHES—See Switches, Limit 


Kalamazoo, 


1209 E. Washington Ave., 
1420 College Ave., 


inc., 4258 N. Knox Ave., 


Carnegie Ave., 


Vertical—See Boring 














MODELS 
AVAILABLE IN py’ 


no 





quickly and cheaply. 
system keeps cut hot, blade cool . . 
electronic pressure feed eliminates 
complicated hydraulic system 
varies pressure as blade moves 
through different 
safety shroud reduces noise level .. . 
stops flying sparks. 


FREE BROCHURE 


Ty-Sa-Man F 


NEW Friction Saw Cuts 
Structurals—Rails & Pipe.. 


One Piece Construction 
New Coolant System 


These revolutionary new friction saws 
are one-piece construction 


need 
. can be moved 
New coolant 


expensive pits . 


thicknesses. Steel 


Tells The Complete Story—Write Today 


SA-MAN Machine Co., Inc. 





SINCE 1885 
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1093 White Ave., Knoxville, Tenn. 
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LUBRICATING OILS and GREASES 
Cis 3 Service Oil Co., 70 Pine St., New York, 


Lubriplate Div., Fiske Bros. Refining Co., 129 
Lockwood St., Newark 5, N. J. 

Shell Oil Co., 50 W. 50th St., New York, N. Y. 

Standard Oil Co. (Indiana), "910 S. Michigan, 
cmcago, til. 

Stuart, D. A. Oil Co., Ltd., 2727 S. Troy St., 
Chicago 23, Ill. 

——- Inc., 135 E. 42nd St. New York 17, 


LUBRICATING SYSTEMS 
Madison-Kipp Corp., Madison, Wis. 
Trabon Engineering Corp.. Solon, Ohio 


MACHINERY, Used and Rebuilt 


Eastern Mchry. Co., 1000 Tennessee Ave., Cin- 
cinnati, Ohio 

Gisholt Machine Co., 1209 E. Washington Ave., 
Madison Wis 

Miles Mchry. €o., 3025 E. Genessee Ave., Sagi- 
naw, Mich. 

Motch & Merryweather Mchry. Co., 888 E. 70th 
St., Cleveland 3, Ohio 

Van Keuren Co., Watertown 72, Mass. 


MACHINISTS’ SMALL TOOLS 

brown & Sharpe Mts. Co., 235 Promenade St., 
Providence 1, R. 

DoALL Co., Des Ratiek iW. 

Niagara Mch. Too! Wks., adie North- 
land Ave., Buffalo 11, N. 

Van Keuren Co., 176 Weltheomn St., 
72, Mass. 

ck ee H. & Co., 400 Vulcan St., 

N. Y. 


Watertown 


Buffalo 


MANDRELS—See Arbors and Mandrels 


MARKING MACHINES and DEVICES 


Gorton Mch. Co., 1321 Racine St., Racine, Wis. 
as Corp., 319 Pannier Bidg., Pittsburgh 
, Pa. 


MATERIAL-HANDLING TRUCKS—See 
Trucks, Material Handling 


MEASURING MACHINES 

fee Son, 405 Lexington Ave., 
17, 

Orban, 


New York 


Kurt Co., Inc., 
Jersey City 2, N. J 

Sheftieid Corp., 721 
a io 

Van Keuren Co., 

72, Mass. 


42 Exchange Place, 
Springfield St., Dayton 


176 Waltham St., Watertown 


MEASURING WIRES, Thread, Spline, 
Gear 


Sheffield Corp., Dayton 1, Ohio 
Threadwell Tap & Die Co., 16 Arch St., 


field, Mass. 
Van Keuren Co., 176 Waltham St., 


72, Mass. 


Green- 


Watertown 


MICROMETER HEADS 


Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence |, R. 


DoALL Co., Des Pioines, Hl. 


MICROMETERS, Outside, Inside, Depth 


Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence 1, R. |. 
DoALL Co., 


Des Plaines, Ill. 
Scherr, 


George, sy ine. 200 Lafayette St., 
New York 12, 

Slocomb, J. T. Co., 2 Conn. 

Van Keuren Co., 176 Waltham St., Watertown 
12, Mass. 


MICROSCOPES, Toolmokers’ 


DoALL Co., Des Plaines, III. 

Opto- Metric Tools, Inc., 137 Varick St., 
York, 

Scherr, George 
New York 4S N. 


MILLING MACHINE ATTACHMENTS 

Bridgeport Mches., Inc., 500 Lindley St., 
port 6, Conn. 

Brown & Sharpe Mfg. Co., Providence, R. 

Cincinnati Milling Rechine Co., Millin Meh. 
Div., Marburg Ave., Cincinnati 9, Ohio 

Giddings & Lewis Machine Tool Co., Fond du 
Lac, Wis. 

Gorton, George Mch. Co., 13th St., 
Racine, Wis. 

Greaves Mch. Tool Div., 
Cincinnati 2, Ohio 
Hardinge Bros., Inc., 1420 College Ave., El- 
mira, 
Kearney & Trecker Corp., 6784 W. National, 

Milwaukee 14, Wis. 
Nichols, W. H. Co., Waltham 54, Mass. 
(Continued on page 298) 


New 


sta 200 Lafayette St., 


Bridge- 


1110 W. 


2011 Eastern Ave., 
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proven design features... 


Here is the first in the all new, field tested line of 
heavy duty Nebel Lathes. 


It is a versatile extension bed gap lathe, providing 
26%” swing over the upper bed, 46” swing through 
the gap and 48” to 84” distance between centers in 
the base length. 


It is built to complete A.S.A. standards and tolerances 
of accuracy for engine lathes, still maintaining 
Nebel economy. 


e Heavy duty 3-bearing spindle with zero precision 
bearings. 


e 18 spindle speeds through complete gear range. . . 
up to 1500 RPM . . . streamlined speed selection. 


e 60 different feeds...60 thread changes, all 
directly read. 


e Automatic lubrication. 


e Wide design carriage with 146 square inches of 
bearing surface on bed ways. 


e Double-wall one piece totally enclosed apron with 
simplified controls. 


e End gearing totally enclosed in self-lubricating 
housing. 


e Power traverse heavy duty tailstock with rugged 
thrust lock. 


e Rigid box girth design of upper and lower bed. . . 
hardened and ground steel bedways on upper bed. 


e Maximum diameter in gap faced in one setting 
of tool. 


Write for new, fully descriptive Bulletin No. 211. 


Nebel Lathe Division - Nebel Machine Tool Corp. _ : 
3410 Central Parkway, Cincinnati 25, Ohio a rugged engine lathe 


NeBEL 
HEAVY DUTY DOUBLE PURPOSE LATHE 


entirely new, proven design 











3 wi 
® ; 
sista oak ane Wee 





NEBEL MODEL HXB 26/45 HEAVY DUTY EXTENSION BED GAP LATHE 
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Sheldon Mch. a Inc., 4258 N. Knox Ave., 
Chicago 41, 

Van Norman’ Machine Co., 3640 Main St., 
Springfield 7, Mass. 


j Cc RO H Oo bh E 2g MILLING MACHINES, Automatic 


vag A Mative Tool Co., 839 Greene St., 
consolidated Machine Tool Corp., Rochester, 


Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

YOUR CRITICAL ANTI-FRI Tl Ingersoll “Milling Machine Co., “505 Fulton Ave., 
Kock kford, lil. 

son Mch. Co., 160 Clinton St., 


| BEARING SURFACES? BECAUSE... LEP aoa coy 5) & Now Mie Re 


Detroit : 34, Mich. 
Nichols, W H. Co., Waltham 54 
Olivetti Corp. of. Senesten, 42- “os Northern 
e Bivd., Long Island a ns BE 
Bearing loads and speeds, in common use today, demand critical Onsrud "Machine Works, ne S37" ith st. 


bearing surfaces that are accurate, have correct geometry and uns Tool Ce Inc., 285 North 18th St., 
proper surface finish. Also, the process that generates these a a ee 
surfaces must keep production costs to a minimum. 











MILLING MACHINES, Bed Type, 
Simplex, Duplex 

MICROHONING Brown & Sharpe Mfg. Co., 235 Promenade St., 

Providence 1, R. 
INCREASES PRO Cincinnati Milling Machine Co., Milling Mch. 
DUCTION Div., Marburg Ave., Cincinnati 9, Ohio 
Mi honi Consolidated Bch. || Tool Div., Blossom Road, 
= OC ter 

a = = the first suc ey" — Machine Co., 505 Fulton 
5 i ; ockfor 

cessfu method for automatic ts Kearney eireckey Corp., 6784 W. Notionel, 

: tiwou 
processing and handling of ; match Merrywaaties Mchy. Co., 888 E, 70th 
~ j t. ww. 

preg rings on multiple ma -— Nichéls, W w “ ce Waltham 5 4, M Moss, 

¢ . ‘ ” ive orp. ° fone ica, orthern 
ines t increases production ,  ad\ a Bind, Long island 1 N yi ce 

Ss nsru achine orks, Inc., Niles, Ill. 

Paviot a output of as id «Rockford gy Tool Co., 2531 ttih a. 

0 : , ockfor 
a U. S. Tool Co., Inc., 255 North 18th St., 


cA , Ampere, E. Oran 

<e* Co., 
MICROHONING Van "Rerinas“Mashine c 0., 3640 Main St., 
IMPROVES BEARINGS 


The ability of Microhoning to MILLING MACHINES, Bench, Hand 

: . , 4 Cincinnati Milling Machine Co., Milling Mch. 
greatly improve the functional Raceways of inner and outer rings for ball Div., Marburg Ave., Cincinnati 9, Ohio 
characteristics of cabal teeee- diameters ranging from .062” to 1.50" are cur- Clausing Div., Atlas Press Co., Kalamazoo, 


> : rently being Microhoned. Hardinge Bros. Inc., 1420 College Ave., El- 
ing surfaces is even more mira, N. Y. 


significant. For instance . . . quieter-running, longer-life ball bearings are 


saint : : _ MILLING MACHINES, Circular, 
obtained because Microhoning of races assures: y ana na 

—" Consolidated Mch. Tool Corp., Rochester, N. Y. 
1 Improved concentricity between Davis & Thompson Co., 6411 W. Burnham St., 

i Milwaukee 14, Wis. 

raceway and bore; Ingersoll Oty Machine Co., 505 Fulton Ave., 
Kk for 

i H. Co., Waltham 54, 
2 sr smasher humps in raceway and vet a ae, merica, 72 33°N Bi aaiiiieds 
. Vv on sia ! 
trueing of plane of track; Srna Engra. Co. “une c: Lefaystte, 


3 Correct track curvature for greater =" Betroit 7, Mich Tool Co., 2351 11th St., Rock- 


contact with balls; ford, Ill. 


4 Simultaneous improvement of MILLING MACHINES, Die Sinking, 
accuracy and surface finish. Duplicating, Profiling 


ive Tal ich ee faches., Inc., 500 Lindley St., Bridge- 
omparative Talyrond charts— Critical checking on precision instru- _ 
each division of radial lines equals & P Cincinnati Milling Machine Co., Milling Mch. 


. Div., ev Ave., Cincinnati 9, Ohio 
50 millionths of an inch. Top: race- ments, and comparative performance Clearing Div., of U. S. _industries, Inc., 6499 W 


way curvature of a finished, un- studies have convinced many bearing PR. Sy soe 2 Div., Blossom Road, 


honed precision bearing. Bottom: i Rochester 10, N 
* makers and users that Microhoned bear- New 
curvature of Microhoned raceway. ° . Cop a 405 Lexington Ave., York 17, 
ings run smoother, quieter, and longer Elox Corp. of Michigan, Troy, Mic 
than those processed by any other | ©ZelkO Corp., 1200 Oakman Bid, Detroit 
method. Giddings - Lewis Machine Tool Co., Fond du 


Gorton, Gearge Machine Co., 1110 W. 13th 

* ; ., Racine 

Registered U.S. Pat. Off. Kearney & yy the Corp., 6784 W. National, 
_Milwaukee wr Wis. 

For further information, write to: - H. Co., Waltham 54, Mass. 

Rockford, Ill. si + 


MICROMATIC HONE CORP. [icHioko alee 


Brown & ——s Mfg. of ~~ R. |. 

CHOOLCRAFT AV MICHIC Bullard Co ridgeport 6 

Cincinnati Milling Moddne’ Co, ar + Mch. 
Div., Marburg Ave., Cincinnati 9, 
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Cog. ow of U.S. intustrien, Inc., 6499 W. 
Chicago. 3 8, 
5 Ceeoton fi: New York 17, i -s a 


1110 W. 13th St., 


& rs 
Racine eis. 


Greaves Lee T Teo! Div., 2009 Eastern Ave., a 
Cincinnati, Ohio 
ae a Bros., Inc., 1420 College Ave., El- 
mira 
I rsoll M “mling Machine Co., 505 Fulton Ave., OF CRITICAL 
ockford, Ill. 
Kearney & Trecker, Gon. 6784 W. National, 
Milwaukee 14 


ae tc yee Hal BEARING SURFACES ASSURES 
QUIETER-RUNNING, LONGER-LIFE | 


Machine Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 41, ‘iM, 








MILLING MACHINES, Knee Type Ram 


Brown & Sharpe a Co., 235 Promenade St., 
Providence |, l. 


Garten Ha Cae 858s Cece 9. Racine. We. Because Microhoning is the first successful method for auto- 
Kearney & Trecker wees 6784 W. National, 


Milwaukee 14, matic processing and handling of anti-friction raceway rings on 
Van Norman Nochine Co., 3640 Main St., 


Springfield 7, Mass. multiple spindle machines, production is several times higher 
than former methods. 





MILLING MACHINES, Knee Type Rise 
and Fall 


Cincinnati Milling, Mackie, Co., iin Mch. In addition, here’s how 
arb e incinnati io . . ° 
Coes "Corp., 405 Lexington Ave., New York 17, application of basic 


SES SST se | Gosteue Ur an 

city, NJ. ’ combination of motions, 
low-velocity abrading, 
MILLING MACHINES, Knee Type Turret controlled pressure, float 
Gorton Mch. Co., 1321 Racine St., Racine, Wis. in tool) improve the func- 


MILLING MACHINES, Knee Type, tional characteristics of 
Vertical 


Bridgeport Mches., Inc., 500 Lindley St., Bridge- bearings: concentricity, 


rpe Mfg. Co., Providence, R. |. track curvature, wavi- 
Cincinnati Milli Bocinive Co., oy Mch. 

Div., harune Ave. Cincinnati 9 Ohio ness, accuracy, surface 
Clousing Div., Atlas Press Co., Kalamazoo, finish 


Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chicago 38, II! 


Cup we 450 Lexington Ave., New York 17, Tools are positioned on 


eo cine whe’ Mch. Co., 11110 W. 13th St., we oscillating bridge ~ Typical five-spindle machines for Micro- 
Kearney $ Trecker C Corp., 6784 W. National, that abrasive sticks pivot honing bearing raceway. Typical production: 
Mi tage ee 


Nichols He on » RO Sé, tide: about the centerline of bring high-band reading (Waveometer) of 

Orbon “eur Ca, ie, 42 Exchange Place, Jer- raceway arc to generate raceway waviness below one microinch, rms 

Y r P . five rings in a 20-second cycle. 

a true radius. As rings 

MILLING MACHINES, Planer Type rotate, irregularities are removed from track leaving a clean surface that is 
Berthiez, Charles, 5 Rue Montalivet, Paris, 5 


France free of smeared or deformed metal. During final seconds of Microhoning 

Consolidated Mch. Paar Div., Blossom Road, . . z 

“Rochester 10, N. , cycle, speed of oscillation is 
: Lewis Machine Tool Co., Fond du 


automatically reduced to gen- 
Gray, G. ‘., Co., Woodburn Ave. and Penn 
R.R., Evanston, Cincinnati, Ohio erate a lay pattern that runs 
Hamilton Div. Baldwin- Lima-Hamilton Corp., 


Hamilton, Ohi circumferentially around the 
In — Miling “Machine Co., 505 Fulton Ave., STROKE ANGLE OF track 
ockfor . 
Kearney & Topeka, com 6784 W. National, MICROHONING ABRASIVE 
Milwaukee 14, ° . ni 
Orban, ca Sy, stag * 42 Exchange Place, Jer- Microhoning technique can 
CENTERLINE OF . 
sundatrand Mch. Tool Co., 2531 11th St., Rock- | elhie’ a anti also be applied to raceways of 
— cylindrical roller, tapered 
MILLING MACHINES, Spar roller, needle, thrust and self- 
Cincinnati Milling Machine Co., Special Ma- ioni j 
chine Div., pee Mone Ave., Cincinnati 9, Ohio aligning bearings ih ie also, other 
Cosa Corp., 405 Lexington Ave., New York 17, critical bearing surfaces 





Giddings & Lewis Machine Tool Co., Fond du Because abrasive stick pivots about cen- 
Hamilton on oh Baldwin-Lima-Hamilton Corp., terline of raceway while rings are rotat- 
amilton io A Bid *n ; ‘ 

tae a Trecker Corp. 6784 W. National, ing, Mic rohoning improves raceway 
Milwaukee 14, curvature, waviness, surface roughness 
Onsrud Machine Works, Inc. Nites, Wi. and lay 
Sendewend Mch. Tool Co., 2531 11th St., Rock- , 
or 


onom 1 


For further information, write to: P 
MOLDING MACHINES, Plastic “Registered U.S. Pat. Off. 
Baker Brothers Inc., 1000 Post Ave., Toledo 


’ 


arte Aas FES MICROMATIC HONE CoRP. 


8100 SCHOOLCRAFT AVENUE 





(Continued on page 300) 


MACHINERY, December, 1959 For mere Gata, civele Cis pugs aumber en inquiry cand 299 





M-N-O-P 


Product Directory 





Hydraulic Press Mfg. Co., Mount Gilead, Ohio 


MOTORS, Electric 

Brook aoe Corp, 3302 W. Peterson Ave., 
eae SS Wh. 

General Electric Co., Schenectady, N 

Lincoin Electric Co., Cleveland |7/, hic 

Onsrud Machine Works, Inc., Niles, i. 

Reliance Electric & En rg. Co., 1200 Ivanhoe 
Rd., Cleveland 10, Ohio 


MOTORS, Hydraulic 
Barnes, John S. Corp., Rockford, Ill. 
oemeen Engineering, Div. American Brake Shoe 
1152 Dublin Rd., Columbus 16, Ohio 
ExcCal.o Corp., 1200 Oakman Bivd., Detroit 
Mich 


Hydraulic Press Mfg. Div., Mt. Gilead, Ohio 

oe er Mch, Tool Co. 2531 llth St., Rock- 

Vickers Inc., Administrative & Engineering Cen- 
ter, Box 402, Detroit 32, Mich. 


MULTIPLE INSPECTION GAGES—See 
Gages, Multiple Inspection 


MULTIPLE STATION MACHINES, Diol 
Type 

Baker agg Inc., 
10, Ohi 

Barnes Dritt Co., 
ord, Ill. 

Baush Mch. Too! Co., 15 Wason Ave., Spring- 
field, Mass. 

Bodine See 317 Mt. Grove St., 


1000 Post Ave., Toledo 
814 Chestnut St., Rock- 


Bridgeport 
Buhr Machine Tool Co., 839 Greene St., Ann 


Arbor, Mich. 

Cincinnati Milling Machine Co., Special Ma- 
chine oy Marburg Ave., Cincinnati 9, Ohio 

Cross Co., O. Box 3835, Park Grove Postal 
Sta. Betrcit 5, Mich. 

Ettco Tool oe , 594 Johnson Ave., Brook- 


tyn 37, N 
Federal! frosts Corp., 1144 Eddy St., Provi- 
s. & Co., 2136 12th St., Rock- 


Kingsbury “Mch. Tool ort 2 Keene, N. 
Lamb, F. Joseph Co., 5 663 E. Nine ite Rd., 
Detroit 34, Mich. 
S. 7th N. St., 


National Automatic Tool Co., 
Richmond, ind. 
Snyder ich Corp., 3400 E. Lafayette Ave., Detroit 


Sundstrand Mch. Tool Co., 2531 - Ilth St., 
Rockford, Ill. 

Verson Alisteel Press Co. 
Ave., Chicago 19, 


MULTIPLE-STATION MACHINES, 
Transfer Type 


Baker Brothers Inc., 
10, Ohio 
Barnes Drill Co., 


, 9309 S. Kenwood 


1000 Post Ave., Toledo 
814 Chestnut St., Rockford, 


Boush Mch. 7 Too! Co., 15 Wason Ave., Spring- 
ie 
Buhr Meh. Tool Co., 839 Green St., Ann Arbor, 


Bullard Co., Bridgeport 6, Conn. 

Cinsinnat Bi at Machine Co., Special Ma- 
chine Div., M ‘ite Ave., Cincinnati 9, ~ 

—« Div., S. Industries, Inc., 6499 
65th St., “Chicag o 38, Ill. 

Cross Co., 'P . O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 

Davis & Thom in &. 4460 N. 124th St., 
Milwaukee 1 

Ex-Cell-O Corp.,. 1200 Oakman Blivd., Detroit 
32, Mich. 

pt a ee & Co., 2136 - 12th St., Rock- 
ord, Il. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Kearney & Trecker — 6784 W. National, 
Milwaukee 14, 

Lamb, F. Jose ih aan "5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Le Maire Machine Tool Co., 2657 S. Telegraph 

Dearborn, Mich. 

Moline Tool Co., 102-20th St., Moline, tI. 

National Automatic Tool Co., . 7th N. Sts., 
Richmond, Ind. ? 

— Co., 1 New Bond St., Worcester 6, 

snyder Co Corp., 3400 E. Lafayette Ave., Detroit 


Sundatrend Mch., Tool Co., 2531 11th St., Rock- 

‘or 

Waterbury Farrel Foundry & Mach. Co., Water- 
bury, Conn. 

NIBBLERS, Portable Pneumatic 

Buckeye Tools Corp., Dayton, Ohio 

NIBBLING MACHINES 

Wales-Strippit, Inc., Akron, N. Y. 


NUMERICAL CONTROL SYSTEMS—See 
Electronic Control Systems 





OPEN DRIP PROOF 
OLD FRAME. 


OPEN DRIP PROOF 


NEMA RERATE. 


THE Open Drip Proof NEMA Rerate Motor occupies less space— 
weighs 12 to 15% less than the Open Drip Proof Motor in the old 


frame. This is no case of * 


‘Riding horse versus draft horse’”—both 


motors have equal stamina. Some prefer the old frames, especially 
where space is no factor. Brook warehouses coast-to-coast carry 
both types in stock. You can’t find a better motor at any price, yet 
Brook Motors cost substantially less, because of volume production, 
modern techniques, world-wide distribution and a realistic pricing 
policy. Brook Motors available from 1 to 600 H.P. All standard en- 


closures. Write for literature 


world's most respected motor 


and name of your Brook Dealer. 


SINCE 1904 


BROOK MOTOR CORPORATION 


3302-04 W. PETERSON AVE., 


CHICAGO 45, ILL. 


In Canada: Brook Electric Motors of Canada Ltd., 
250 University Ave., Toronto, Ont. 
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NUT SETTERS—See Screwdrivers, etc. 


NUTS—See Bolts, Nuts and Screws 


OIL GROOVERS 


Wicaco Machine Corp, Wayne Junction, Phila- 
delphia 44, Pa. 


OILERS AND LUBRICATORS 

Madison-Kipp Corp., Madison, Wis. 

Wicaco Machine Corp, Wayne Junction, Phila- 
delphia 44, Pa. 


OILS, CUTTING SOLUBLE—See Cutting 
and Grinding Fluids 


OILS, Lubricating—See Lubricating Oils 
and Greases 


OILS, Quenching and Tempering 
pe nateina Oil Co., 70 Pine St., New York 


Shell Oil Co., 50 W. 50th St., New York, N. 
Sinclair Refining Co., 600 - Sth Ave., fas 


York, N. Y. 
Standard Oil Co. (Indiana), 910 S. Michigan 
Ave., Chicago 80, Ill. 


OPTICAL FLATS 
Crane Packing Co., 6400 Oakton St., Morton 


Grove b 
DoALL Co., Des Plaines, III. 


Scherr, George Co., sae 200 Lafayette St., 
New York 12, N 


Van Keuren Co., Tbe Waltham St., Watertown 
72, Mass. 


PACKING, Leather, Metal, Rubber 
Asbestos, Etc. 


Crane Packing Co., 6400 Oakton St., Morton 
Grove, b 


PAINTING EQUIPMENT, 


Spray—See 
Spraying Equipment, Metal 


PARALLELS 

Brown & Sharpe Mfg. Co., Providence, R. 1. 

DoALL Co., De Plaines, fii. 

bt Pg & Lewis Machine Tool Co., Fond du 
ac 

Walker, oO. ,% Co., Inc., Worcester, Mass. 


PATTERNS, Wood and Metal 


Mummert-Dixon Co., Hanover, Pa. 


PILLOW BLOCKS 
S K F Industries, Inc., Philadelphia, Penna. 


PIPE, Steel, Stainless, etc. 
Allegheny Ludium Steel Cor Pere Pa. 
Bethlehem —— Co. Bethlehem, P 
Ryerson Joseph T. & Son, Inc., eth & Rock- 
1 Sts. ne Chicago 8, Hl. 
United States Steel Corp., National Tube Co., 
Div., 436 7th Ave., Pittsburgh, Pa. 


PIPE AND TUBING MILLS, Electric-weld 


Yoder Co., 5504 Walworth Ave., Cleveland 2, 
hio 


PIPE AND TUBING, Brass and Copper 
oe Brass Co., 25 Broadway, New York, 


Mueller Brass Co., 
Huron, Mich. 
Revere Copper. & Brass Inc., 

New York 17, N. Y. 


1925 Lapeer Ave., Port 
230 Park Ave., 


PIPE THREADING AND CUTTING 
MACHINES 


Davis & Thompson Co., 4460 N. 124th St., 
Milwaukee 1 Wis. 


Landis Machine Co., Inc., Waynesboro, Pa. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


PLANER JACKS—See Set-up Equipment 
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Courtesy The Reliance Electric and Engineering Co. 


5” Gilbert cuts setup time 20%, 
operating time 20% for Reliance 


“This 5” Gilbert is saving us approximately 20% on 
setup and 20% on operating time on motor frames,” 
reports W. R. Henninge, Methods Engineer at The 
Reliance Electric and Engineering Co., Cleveland. 

But those are only part of the savings earned by 
this versatile machine. On some close tolerance jobs, 
such as rockers, Reliance either had to make jigs 
costing $500 and more, or send each part to their 
tool room to be run on a jig borer. 


MODEL J ] 


Ask for new catalog 


Now, by making a very simple locating fixture, and 
using the Gilbert’s automatic positioning, they have 
cut the job in half. At the same time, they have elimi- 
nated scrap and improved accuracy for assembling. 

Wouldn’t savings like that be important to your 
company? Your nearby Cincinnati Gilbert representa- 
tive can show you how to get them. 

The Cincinnati Gilbert Machine Tool Co., 

3346 Beekman St., Cincinnati 23, Ohio 


GILBERT 





P 


Product Directory 





PLANERS, Double Housing and 
Openside 


—— Charlies, 5 Rue Montalivet, Paris, 
Saree ie Nae rte tant & 
ont A. Co., 3611 Woodburn Ave., Cincin- 
Hamilton Div., Baldwin-Lima-Hamilton Corp., 
nA 42 Exchange Place, Jer- 


i » NJ. 
Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill. 


PLASTICS AND PLASTIC PRODUCTS 
ae gH Kodak Co., 343 State St., Rochester 4, 


N. 
Gishot Machine Co.. 1209 E. Washington Ave., 
U. ee. Steel Corp., Nat’l Tube Div., Pittsburgh, 


PRESS BRAKES—See Brakes, Press 
and Bending 


PRESS FEEDERS, Automatic 
~ > W. Co., 1375 Raff Rd., S. W., Canton, 


Federal Press Co., 511 ‘en St., Elkhart, Ind. 
U. S. Tool Co., 255 N. 18th St., Ampere, East 
Orange, N. 5. 


PRESSES, Arbor 
Birdsboro Steel Foundry & Machine Co., Birds- 


boro, Pa. 

du Mont Corp., Greenfield, Mass 

— ~~ Div., ‘American Steel Foundries, 
1150 Tennessee A Cincinnati 29, Ohio 

Hannifin Co., Div. Pariter-Honnifin Corp., Des 

‘ Plaines, li See Cot 

oganspor achine Co., Inc., 

Threadwell Tap & Die SS re Arch ‘ 
Greenfield, Mass. 

Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Assembling 
Allen, Alva Industries, Clinton, Mo 


Bliss, E. W. Co., 1375 Raff Rd., ‘S.W., Canton, 
Ohio 














Solve your “Small Parts” production problems 
with 2 HANNIFIN “HAN-D-PRESS’” 


It’s air operated / 








RIVETING 
STAKING 

PUNCHING 
PRESSING 

ASSEMBLING 


The husky Hannifin “Han- 
D-Press” takes operator 
fatigue out of light pro- 
duction operations where 
speed is the key to econ- 
omy. A safe, easy-to-oper- 
ate Hannifin air-operated 
bench press can handle 
these sometimes trouble- 
some jobs better, faster 
and easier. 


CHECK THESE FEATURES: 


® Electric control through Hannifin 4-way solenoid- 
actuated valve. 


® Guided ram. Speed easily adjustable. Automatic 
return. 


© Removable steel base plate. Easy to change job 
set-ups using alternate work bases. 


© Minimum maintenance. Rigid frame; cylinder “tru- 


bored” and honed. 


MARKING 


® Half-ton and one-ton models. Low prices. Immediate 
delivery. 


Call Your Hannifin Man for Complete Information 


HANNIFIN COMPANY 


509 South Wolf Road « Des Piaines, Illinois 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
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Denison Engineering Div., feneriane, ie See 
Co., 115 Dublin” Rd., Columbus 1 

Elmes Eng. Div., American Steel ; 3 
1150 Ten nessee Ave., Cincinnati 29 “~~ 

Erie Foundry Co, 1283 W. 12th $t., Erie, 


Federal Press Co., 511 Division St., Elkhart, 


na, 

Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, Hi 

Hydraulic’ Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17, 


Northern Hydraulics & Yinach. Corp., Melrose 
Park, Ill. 


PRESSES, Blanking, ove 

Allen, Alva Industries, Clinton, 

Birdsboro Si Steel Foundry & Nth Co., Birds- 
ro, 

ae e Ww. Co., 1375 Raff Rd., S.W., Canton 


—— Engineering Co., Chambersburg, 


Ceara Div., + Industries, Inc., 6499 W. 
th St., Crear 


Cleveland ‘Crane Tse ing Co., Wickliffe, 


oO 
Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 
Danly Machine Specialties, Inc., 2100 South 
Laramie, Chicago 50, Ill. 
oe Engineering Div. American Brake Shoe 
152 lin Rd., Columbus 16, Ohio 
Federal Press Co., 511 Division St., Elkhart, 


Hydroulic Press MAP Si Mount Gilead, Ohio 
L 8 na. Press Corp., 1631 Sterling Ave., Elkhart, 


ay A Co., 3055 Colerain Ave., Cin- 
oat ' 


Minster Machine. Co. Minster, Ohio 
sy = Machine & coe Wks., 637 Northland 
Buffalo 11, 

U.S. tool Co.. Inc, 5 "N. 8th St., Ampere, 
East Orange 

Verson Allstec! Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Waterbu roe Foundry & Mach.. Co., Water- 


ry, 
Wilson, K. R. Inc., Arcade, N. Y. 


PRESSES, Briquetting 
Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa. 

Denison : Segneering Div., American Brake Shoe 
Co., Dublin Rd., Columbus ‘4 Ohio 
Elmes the Div., American Stee Foundries, 
1150 Tennessee Ave. pt 29, Ohio 
ate Oe tom Mfg., €o., eg Gilead, Ohio 

ilson, K. R., Inc., Arcade, 


PRESSES, Closed-Die Forging 

Ajax Manufacturing ee 1441 Chardon Rd., 
Cleveland 17, Ohi 

Sudbere Steel Teunay & Machine Co., Birds- 


Pa 

Bliss, £. W. Co., 1375 Raff Rd., $.W., Canton, 
io 

ees “"waniameies Engineering Co., Chambersburg 


bee ow. of U.S. pGatrien, Inc., 6499 W. 
Chicago 38, 

ane es. Div., aes Steel Sovedien, 
1150 Tennessee Ave., Cincinnati 29, 

Erie Foundry Co., 1253 W. l2th St., Erie, 
Penna. 

Hydraulic Press te om 9309 S. Kenwood 
Ave., Chicago 19, 

Wilson, K. R., Inc., } OR N. Y. 


PRESSES, Coining, Embossing 
——, Steel Foundry & Machine Co., Birds- 


Pa 
Bliss, €. W. Co., 1375 Raff Rd., S. W., Canton 
Chambersburg Engineering Co., Chambersburg, 


ami Div., of U. S. een, Inc., 6499 W. 
65th St., Chicago 38, 
Cleveland Punch & ey Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 
Danly Machine Specialties Inc., 2100 South 
Laramie, Chicago 50, Ill. 
“+ Engineering, Div. American Brake Shoe 
Dublin Rd., a 74 Ohio 
Div., American Foundries, 
ennessee Ave., Since 29, Ohio 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Minster Machine Ce, Minster, Ohi 
Niagara pashine = Tool W Wks., 637 Northland 
Ave., Buffalo 11, 
Verson’ Allsteel Press Co-, 9309 S. Kenwood 
Ave. Chicago 19, 
Waterbury Farrel Foundry & Mach. Co., Water- 
bury, Conn. 


(Continued on page 804) 
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A new standard of accuracy... 


ACCU-FLOW" by AMES 


B. C. Ames has perfected a new concept in 
air gauging... ACCU-FLOW ... which offers 
extremely fine measurement and unusual 
stability. 

Key feature of the ACCU-FLOW system is 
a new patented nozzle which provides a high 
degree of sensitivity and excellent linearity. 

ACCU-FLOW is the answer to many meas- 
uring problems that were once considered 
impossible to solve. The ACCU-FLOW system 


AGS ACCU-FLOW Air Gauge 


The versatility of ACCU-FLOW equipment is in- 
dicated by Model AG5. Adaptable to less than five 
millionths of an inch tolerances, the AG5 can be 
used as a contact comparator, flatness comparator, 
depth gauge, hole gauge, continuous non-contact 
measurer or comparator, and a grinding gauge. 


Representatives in Principal Cities 


includes: gauges that provide a continuous 
record of wire diameter, and determine the 
roundness of balls or shafts... a contour 
tracer that permanently records contours in 
greatly enlarged scale... automatic sorting 
gauges... anon-contact follower gauge and a 
gauge for measuring grinding variations. 

For complete information on the entire line 
of AMES air gauging equipment, write for 
new ACCU-FLOW folder. 


AG7 ACCU-FLOW Air Gauge Recorder 


The AG7 Air Gauge Recorder gives you a perma- 
nent record of continuous measurement. Measure- 
ments are recorded on a 2’-wide chart paper by a 
Sanborn “hot needle.” As in other ACCU-FLOW 
models, the nozzle may be placed a considerable 
distance from the recording unit. 


*Trademork of B. C. Ames Ca 


EY) B. ae A M E. me et ©, 27 Ames Street, Waltham 54, Mass. 


\ 
\t 
3S 


Canadian Representative—H. C. Burton Co. Ltd., Hamilton 


MANUFACTURERS OF MICROMETER DIAL INDICATORS AND GAUGES 
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Wilson, K. R., inc., Arcade, N. Y. 


PRESSES, Die Sinking (Hobbing) 
Birdsboro Steel Foundry & Machine Co., Birds- 


0, Pa. 

Bliss, E. W., Co., 1375 Raff Rd., $.W., Canton, 
io 

at ~amnane Engineering Co., Chambersburg 


Come, piv of U. S. Industries, Inc., 6499 W. 
ehicago 38, Ill. 

ae erg. Div., American Steel Foundries, 

1150 Tennessee Ave., Cincinnati 29, Ohio 


Erie Foundry Co., 1253 W. 12th St., Erie, 


Penna. 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

9309 S. Kenwood 
Waturbu 


Verson Allsteel a Co., 
Ave., Chicago 19, Ill. 
a Foundry & Mach. Co., Water- 
bury, 
Wilson, K. oR, 


* Inc., Arcade, N. Y. 


PRESSES, Die Tryout 
~, E. W. Co., 1375 Raff Rd., S.W., Canton, 


io 
Cagine am, f U. S. Industries, Inc., 6499 W. 
65th St., Chicago 38, Ill, 


Clevelarst 'P Punch & Shear ye Co., 3917 St. 
Clair Ave., Cleveland 14, Ohi 

at) Eng. ‘Div., American Steel Foundries, 
Bl Tennessee Ave., Cincinnati 29, Ohio 

Erie Foundry Co., 1253 W. 12th &t., Erie, 


Pen 
Federal. Press Co., 511 Elkhart, 


Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, if. 

Hydraulic Press Mf 

L . 3 Press Corp., 
nd, 


Division St., 


5 Mount Gilead, Ohio 
631 Sartre Ave., Elkhart, 


Minster Machine Co., Minster, Ohio 

Niagara Machine & ot Wks. ., 637 Northland 
Ave., Buffalo 11, 

Verson’ Allsteel Press, ‘oe, 9309 S. Kenwood 
Ave., a ty” 19, 

Wilson, K. R., Inc., , N. Y. 





3H *i=g | 


=p =e =e=d 


CONTINUOUS OIL GROOVING 


PIECES PER HOUR! 


High-production and economical 


operation are 


the 


features of the WICACO CONTINUOUS OIL GROOVER 
. . . capable of completing as many as 500 grooved 
pieces per hour in routine practice—even with un- 


skilled labor! 


The operator loads and unloads the work without stop- 
ping the machine—a valuable time-saving advantage 
made possible by the WICACO upright construction of the 


spindle and stationary chuck, Feed-lever automatical 
turns to neutral position when cutting tool 


ly re- 


reaches its 


proper depth. The spindle—not the chuck—revolves, per- 


mitting fast and convenient grooving of a variety of 
larger and irregular work. Maximum depth of groove 
7/32”, maximum width 3/8”, grooves may be cut in 
work from 1/4” 1.D. to 4 1/2” 1.D.; standard chuck 
holds work to 4 1/2” O.D.; stroke 

of spindle from 0” to 7”; floor 

space 24” dia.; weight of ma- 

chine about 950 Ibs. 


Send us sample bearings to cut 
to specifications. We will return 
them, properly grooved, with a 
record of the time required and 
a cost-estimate. No obligation. 
Or, write for detailed, 
illustrated Bulletin 


' 
well 


SINCE 1868 


THE WICACO MACHINE CORPORATION 


WAYNE JUNCTION 


PHILADELPHIA 44, PA. 
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PRESSES, Drawing 
Allen, Alva industries, Ciinton, Mo. 
Birdsboro Steel Foundry & Machine Co., 


Birds- 
boro, Pa. 
Bliss, E. W. Co., 

Ohio 


1375 Raff Rd., S.W., Canton, 


Cone af of U.S. pipettes, Inc., 6499 W. 
Chicago 38 
ccdes “Crane 2. Co., Wickliffe, 


ihio 

Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Danly Machine Specialties, Inc., 2100 South 
Laramie, Chicago 50, III 

Come ‘7 ineering, Div. American Brake Shoe 
Co., Dublin Rd., Columbus 16, Ohio 

Elmes Eng. Div., American Steel oundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Erie Foundry Co., 1253 W. 12th St., Erie, 
Penna. 

Hydraulic Press MP Mount Gilead, Ohio 

L. eI Press Corp., 1631 Sterling Ave., Elkhart, 
In 


Minster Machine Co., Minster, Ohio 

Niagara Machine & ‘Tool Wks. , 637 Northland 
Ave., Buffalo 11, N. 

Verson’ Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Waterbur Ag Foundry & Mach. Co., Water- 


bury, 
Wilson, K. R. Inc., Arcade, N. Y. 


PRESSES, Extrusion 
Birdsboro Steel Foundry & Machine Co., Birds- 


boro, Pa. 
Bliss, E. W. Co., 1375 Raff Rd., S.W., Canton, 


Clearing. Ow, of U.S. eairien, Inc., 6499 W. 
Chicago 3 I. 

me. ith ine oe Inc., 2100 South 
Laramie, Cuceee 38, Ill. 

Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Hydraulic Press Mfg. Co., ot Gilead, Ohio 
Verson Allsteel od Co., 9 309 S. Kenwood 

Ave., 4 - 19, 
Wilson, K. R., Inc., leonte. oe V. 


PRESSES, Foot 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Producto a yee So 985 Housatonic Ave., 
Bridgeport | 

Verson Allsteel Press Co 9309 S. Kenwood 
Ave., Chicago 19, 

Waterbury Farrel iui & Mach. Co., Water- 
bury, Conn. 


Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Horning 


“~ E. W. Co., 1375 Raff Rd., S.W., Canton, 

Clearing Div., of U. S. Industries, Inc., 6499 W. 
o5th st., Chicago 38, Ill, 

Cleveland Punch hear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Eimes Eng. ‘Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Minster Machine Co. Minster, Ohi 

Niagora Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. 

Verson’ Alistee! Press Co., 


9309 S. Kenwood 
, Chicago 19, Ill. 


PRESSES, Notching 


Allen Alva Industries, Clinton, Mo. 

Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chicago 38, Ill. 

Minster Machine Co., Minster, Ohio 

Niagara Machine & iy Wks., 637 Northiana 
Ave., Buffalo 11, N. 

Verson’ Allstee! Press wis 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Wales-Strippit, Inc., Akron, N. Y. 

Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Punching, Piercing 


Allen, Alva industries, Clinton, Mo. 
Beatty Machine & Mfg. Co.. Hammond, Ind. 
Birdsboro Steel Foundry & Machine Co., Birds- 


ro, Pa. 
ae E. W. Co., 1375 Raff Rd., S.W., Canton, 
io 
Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chicago 38, Ill 
—— Crane & Engineering Co., Wickliffe, 
10 
Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 
Danly Machine Specialties, Inc., 2100 South 
Laramie, Chicago 50, Ill. 


(Continued on page 306) 
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straight side presses modernized 











Here’s smooth hydraulic action at its best! Newly modern- 
ized, the KRW 25-1000 ton line of straight side, single 
action presses offers you the most profitable answer to a 
wide range of work: bending, forming, blanking, briquet- 
ting, broaching, coining, embossing, forging, straightening 
and trimming. 

Boasting clean-cut, neat exteriors, these versatile machines 
have been engineered to improve productivity ... quantity- 
wise, quality-wise and dollar-wise! 

KRW’s rugged, welded frame construction is unequalled 
for strength and rigidity. Members are keyed and fitted 
together to insure precision performance. Angle gibs, located 
at each corner of the sliding platen, maintain platen-to-bed 
parallelism to make utmost accuracy and longer die life a 
certainty. 


MACHINERY, December, 1959 


Available with either up-acting or down-acting platens, 
KRW Siraight Side, Single Action Presses can be outfitted 
with manual lever or electric push buttons for single or 
continuous cycling. Compact, easy-to-adjust and fully re- 
sponsive, KRW hydraulic systems assure instant, complete 
press control. 

More detailed information (including specs) can be ob- 
tained by writing for illustrated Bulletin 5-B. K. R. Wilson, 


Inc., 214 Main St., Arcade, N. Y. 


Kh HYDRAULIC 


PRESSES 
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Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Federal Press Co., 511 Division St., Elkhart, 
Hannifin Co., Div. Parker-Hannifin Corp., Des 
L td J Press Corp., 1631 Sterling Ave., Elkhart, 


Mirater Machine Co., Minster, O' 
Niagara Machine & Tool 1 Wks., e37 Northland 


1, 
Verson’ Alletea! Press Ce.; 9309 S. Kenwood 


wales string ne, Aor Akron 
Wy" Mach, Co., Water- 


Wilson, K. R., Inc., Arcade, N. Y. 





PRESSES, Quenching 
a a Wks., 1000 University Ave., Rochester 


Hyrotic’ Press Mfg. Co., Mount Gilead, Ohio 


PRESSES, Rubber-Forming 
a aes Foundry & Machine Co., Birds- 


Bliss, e wv. Co., 1375 Raff Rd., S.W., Canton, 
Chambersburg Engineering Co., Chambersburg, 


‘a. 
Crna a ton Machine Co., Meta-Dynamics 
i 9, Ohio (Hydroform) 
. S. tor hee Inc., 6499 W. 


8, WW 
‘ ‘American Steel Foundries, 
150 _ a. Cincinnati 29, Ohio 
Erie Foundry Co, 1283 W. 12th St. Erie, 


Hannifin Co, Div. Parker-Hannifin Corp., Des 


Plaines, 
H raulic a Mfg Co., Mount Gilead, Ohio 


a Machine rhe Tool, Wks., 637 Northland 
eo. Buffalo 11, 


Verson’ Ailsteel Ly ‘ee -. 9303 S. Kenwood 
hicago 19, Ill. 
Wilson, K. R., Inc., ‘Arcade, N. Y. 


PRESSES, Trimming 
Allen Alva patustriog ingen, Mo. 
Bea Mac! 


& Mfg. Co., Hammond, Ind. 
oeere. Sree Foundee "& Machine Co., Birds- 


Bliss, é Ww. Co., 1375 Raff Rd., S.W., Canton, 


B-T Machinery Co., Holland, Mich. 
gemerciurg Engineering Co., Chambersburg, 


Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chicago 38, Ii. 


Cleveland Punch Shear Pay = Ce 3917 St. 
Clair Ave., Cleveland | 

Danly Mach ine Specialties’ inc. 2100 South 
Laramie, Chicago ~ 

Denison cenainesring . biv American Brake 
Shoe C lin “Rd., Columbus 16, 


. Div., (uations Steel Foundries, 

1150 mnessee Ave., Cincinnati 29, Ohio 
Erie Fou Foundry Co., 1253 W. I2th St. Erie, 
Federal” Press Co., 511 Division St., Elkhart, 


Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, if. 


Hydraulic Press Mf Tes Mount Gilead, Ohio 


L & ed. Press Corp., 1631 Sterling Ave., Elkhart 


Minster Machine Co. rar: Ohio 

Niagora Machine & Too Wks., 637 Northland 
Ave., Buffalo 11, 

Verson’ Allsteel Press cs, 9309 S. Kenwood 
Ave., ig i. 

Wilson, K. R., Inc., Arcade, N. Y. 


PROFILING MACHINES—See 


Milling 
Machines, Die Sinking, etc. 


PULLEYS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
DoALL Co., Des Plaines, ill. 


PUMPS, Coolant and Lubricant 
Barnes, John S., Corp., Rockford, Ill. 
wey & Sharpe Mfg. Co. Providence, R 
Co. Des | Plaines, Ill. 
Inperscii-ond € Co., Philipaburo, 
Little Giant pume, Ce Co ay, aie Bivd., 
Oki Machine 
ine ‘Can ee 810 Center Ave., 


Ruthman estery Co., 1809 Readi Rd., 
Cincinnati 2, Ohio 4 
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PUMPS, Hydraulic 

Barnes John S., Corp. Rockford, Ill. 
Brown & Sharpe Mfg. Co., Providence, 
Denison 


Hydraulic Press Mfg. Div., Mount Gilead, Ohio 
Sundstrand eae at ae 2531 lith St., 
Vickers | Adeninietrotive & ing Cen- 
nc., ct a 
Vie’, 


ter, Box 302, Detroit 32, 
Wilson, K. R., Inc., Arcade, N. 


PUNCHES AND DIES—See Dies, Blank- 
ing, etc. 


REAMERS, Rose, Chucking, Jobbers 
Taper, Shell, Adjustable, etc. 
Barber-Colman Co., 1300 Rock St., Rockford, 


til. 
Latrobe, 411 W. Ontario St., Chicago 


10, tl. 
Cleyeland Twist Drill Co., 1242 49th St., 


Coen Twist Drill Co., Greenfield, Mas. 
DoALL Co., Des sPigines i. 
Greenfield, Mass. 


Greenfield T Die ¢ 
Jarvis Corp. A iddletown, Conn. 


Tomkins-Johnson Co. ty 


REELS, Stock 
Neston! Ae Co., 170 E. 131st St., Cleveland 


U. %. “Foal Co., Inc., 255 North 18th St., Am- 
pere, E. Orange, 'N. J. 


REFRACTORS Heat-Treating Furnaces 


Norton Co., 1 New Bond St., Worcester 6, 
ass. 


RETAINING RINGS 


Waldes Keninest, 1. ponee Auste!l Pi., Long 
Island City 1, N. 


RIVETERS, Portable 


Chicago ga Tool Co., 6 E. 44th St., 
New York, N. Y. 

Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, | 


RIVETERS, Stationary 


Brown & Bf "< Co., 35 Promenade St., 
Providence 
Chicago Bae. "Tool Co., 6 E. 44th St., 
lew 
Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, tif. 
Tompkins-Johnson Co., Jackson, Mich. 


ROTARY TABLES, Optical 


Machine Products Corp., 6771 E. McNichols 
Rd., Detroit 12, Michigan 


RULES, SCALES AND STRAIGHTEDGES 
See Machinists’ Small Tools 


RUST INHIBITORS 
Colty Peomuste, Inc., 26 Rector St., New York, 


Scherr, ‘George Co., Inc., 200 Lafayette St., 
New 


ee 
th St., New York, N. Y. 


York 
Shell Oil ee 50 Ww. 
Stuart, D. “ “Co, athe ‘2727 S. Troy St., 


Chicago 95, 


SAND BLAST EQUIPMENT—See Blast 
Cleaning Equipment 


SAW BLADES, Hock, Band, Circular 
Friction 
Armstrong-Blum Mf. C.. 5700 W. Bi 

dale fae. Chicago, tI satel 


| Mfg. Co., 60 Governor St., Hartford, 
Circular Tool Co., Inc., 765 Allens Ave., Provi- 
dence 5, 


DoALL Co., Des es Plaines, ii. 
Motch & ther Mchy. Co., 888 E. 70th 
St., Cleveland ind 3, Ohio 


SAW BLADE SHARPENERS 
Cosa Corp., 405 Lexington Ave., New York 17, 


N. Y. 
Motch & Merryweather Mchy. Co., 888 E. 70th 
St., Cleveland 3, Ohio 


SAWING MACHINES, Abrasive Maeo- 
chines—See Cutting-off Saws, Abra- 
sive Wheel 


SAWING MACHINES, Band 

cae St Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, il. 

DoALL Co., Des Plaines, Ill. 


SAWING MACHINES, Circular Blade 

Consolidated Mch. Tool Div., Blossom Road, 
Rochester 10, N. 

Motch & Merryweather Mchy. Co., 888 E. 70th 


St., Cleveland 3, Ohio 
Ty- Sa-Man Machine Co., Inc., 1093 White Ave., 


Knoxville, Tenn. 


SAWING MACHINES, Power Hack 

Armstrong-Blum Mfg. %. 5700 W. Blooming- 
dale Ave., Chicago i. 

Chicago Pneumatic foot’ Co., 6 E. 44th St., 
New York 17, N. 


SAWS, Screw-slotting—See Cutters, 
Milling 


SCREW DRIVERS, STUD AND NUT 
SETTERS, Power 
a Corp., 317 Mt. Grove St., Bridgeport 5, 
onn. 
Chicago | Pneumatic Tool Co., 6 E. 44th St., 
New York N. Y. 
Consolidated Mch. Tool Div., Blossom Road 


ayaa A N. 
O. Box "3835, Park Grove Postal 
Sta., Cetrott 5, Mich. 
Scully-Jones & Co., 1906 Rockwell St., Chicago 


Williams, J. H. & Co., 400 Vulcan St., Buffalo 


SCREW MACHINES, Hand—See Lathes, 
Turret, Ram-type, Saddle-type 


SCREW MACHINES, Multiple-Spindle 
Automatic 
Gygee Bros. & Co., 2136 12th St., Rockford, 


Nationel ~ Co., 170 E. 31st St., Cleve- 


nent 
riven Mch. Co., New Britain-Gridley 
yO Div., New Britain, Conn 
Co., Inc., 200° Lafayette St., 
12, N.Y. 
& Swasey Co., 6701 Carnegie Ave., 
Cleveland 3, Ohio 


SCREW MACHINES, Single-Spindle 
Automatic 


Brown & snares Mfg Co., Providence, R. | 
ne Y Corp., 405 Lexington Ave., New York 17, 


Gear Grinding Machine Co., 3901 Christopher 
St., Detroit 11, Mich. 

Gisholt Machine Co. 1209 E. Washington Ave., 
Madison 10, 

Gorton, Goeege Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

nesene fe Acme Co., 170 E. 131st St., Cleve- 


New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 


SCREW PLATES 
Greenfield in & Die Corp., Greenfield, Mass. 


Threadwell Tap & Die Co., 16 Arch St., ‘Green- 
field, Mass. 
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Standard Verson Model 1062 Press Brake. This and 
Model 16-48 are available from stock. Verson offers a 
complete line of mechanical and hydraulic press brakes 


Verson O.B.!. Presses feature ‘‘clean" design, heavy 
steel plate construction, enclosed gearing and rein- 
forced gap. Also available as permanently upright or 
permonently inclined. 


Verson Press Brakes and O.B.I. Presses 
provide “Big Press Performance” at modest cost 





e Big performance . . . small cost . . . that’s the 
story of Verson 16-48 and 1062 Press Brakes. If 
you’re using a hand brake because you feel a 
power brake is too expensive or if you’re tying 
up big machines to handle small odd jobs, now 
is the time to take a close look at these Standard 
Verson Press Brakes. Here are rugged, efficient 
power press brakes designed to do a man sized 
job at minimum cost . . . to bring the advantages 
of big brake performance to the smaller shop or 
to handle smaller jobs in the larger shop. Write 
for complete information. 


A Verson Press for every job from 60 tons up. 


4 aa0t 


creme 


Kadai, BS ase So 


erson. -- 


Saad 





ite nolan 
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e@ Verson Open Back Presses utilize design and 
construction features normally found only in big 
expensive machines. As a result, you get the 
highest standards of accuracy, efficiency and de- 
pendability. Verson’s quality construction assures 
greater overall economy because it contributes so 
much to improved performance, long life and free- 
dom from repairs. 

Six Verson O.B.I. models range in capacity 
from 90 to 250 tons. Verson engineers will be 
pleased to assist you in selecting an O.B.I. to 
meet your shop requirements, 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CoO. 


9309 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS ¢ 


For more data, circle this page number on inquiry cord 


8300 S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 
MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES * TRANSMAT PRESSES * TOOLING * DIE CUSHIONS * VERSON-WHEELON HYDRAULIC PRESSES 
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SCREWS, Cap, Set, Self-tapping, etc.— 
See Bolts, Nuts and Screws 


SEALS AND RETAINERS—Oil or Grease 


Crane Packing Co., 6400 Oakton St., Morton 
Grove, Ill 


SEPARATORS, Magnetic 
come Drill Co., 814 Chestnut St., Rockford, 


Sundstrand Mch. Tool Co., 2531 Ith St., 
Rockford, Ill. 


SET-UP EQUIPMENT 

Armstri Bros. ver Co., 5213 W. Armstrong 
Ave icago 46, Ill. 

Lufkin “Rule Co., Saginaw Mich 

Williams, J. H. & Co., 400 Vulcan St., Buffalo 


‘ 


SHAPERS, Crank and Hydraulic 

omrrr Sever Co., P. O. Box 111, Cincin- 
nati 

Cons Corp., 405 Lexington Ave., New York 17, 


Y. 
Nebel Machine Tool aanen 3401 Central Pkwy., 
Cincinnati 25 
Orban Kurt Co., 22 Exchange Place, Jer- 


sey City N. 
Rockford Meh. Too! Co., 2500 Kishwaukee St., 
Rockford, Ill. 
Sheldon Meh Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 41, Ill. 


SHAPERS, Vertical and Slotters 

Bridgeport Mches., Inc., 500 Lindley St., Bridge- 
port 6, Conn. 

Consolidated ~— aa Div., Blossom Road 
Rochester 10, N 

one. wl Co., 45 Exchange Place, Jersey 


pa 
Rocktord’ Wn Meh. a Co., 2500 Kishwaukee St., 
Rockford, 


SHEARS, Alligator 


Hill Acme Co., 1201 W. 65th St., Cleveland 2, 
Ohio 


SHEARS, Guillotine Bar 
Beatty Machine & Mfg. Co., Hammond, Ind. 


SHEARS, Rotary 
Cosa Corp., 405 Lexington Ave., New York 17, 


Niagera Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 


SHEARS, Squaring 


Birdsboro Steel Fdy. & Mch. Co., Birdsboro, Pa. 
Te ~— Co., P. O. Box 111, Cincin- 
nati 


Cosa Corp., 405 Lexington Ave., New York 17, 


Lodge & ." or oe 3055 Colerain Ave., Cin- 
cinnati 2 

Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 


SHEET METALS—See Strip and Sheet, 
Ferrous, Non-ferrous 


SHIM STOCK 
Laminated Shim Co., Inc., Glenbrook, Conn. 


SLITTING MACHINES, Rotary 


Bliss Co., E. W., Canton, Ohio 

eee *Mch. Tool Works, 683 Northland 
Ave., Buffalo 11, N. Y. 

Waterbui verses Foundry & Mach. Co., Water- 


bury, 
Yoder Co., 3504 Walworth Ave., Cleveland 2, 
Ohio 


SLOTTERS—See Shapers, Vertical and 
Slotters 


SOCKETS—See Drill Sleeves and Exten- 
sion Holders 


SOLENOIDS 
Allen-Bradley Co., 1331 S. Ist St., Milwaukee 
4 : 


, Wis. 

Barnes, John S. Corp., Rockford, Ill. 

General Electric Co., Schenect Y N. Y. 

National Acme Co., 170 E. 13ist St., Cleve- 
land 3, Ohio 

Vickers Inc., Administrative & Engineering Cen- 
ter, Box ‘802 Detroit 32, Mich. 


SPECIAL MACHINERY AND TOOLS 


Barnes Drill + 814 Chestnut, Rockford, Ill. 

Barnes, F. & John Co., 201 S. Water St., 
Rockford, Ill. 

Baush Machine } mal Co., 156 Wason Ave., 
Springfield 7, 

Bethlehem Steel ts Bethlehem, 

Birdsboro Steel Foundry & Machine ~Co., Birds- 


boro, Pa. 
Blanchard Mch. Co., 64 State St., Cambridge 
Mass. 
Oise. E. W. Co., 1375 Raff Rd., S. W., Canton, 
ihio 
sas > 1 Tool Co., 839 Green St., Ann Arbor 


Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, “Calif. 

Chambersburg Engr "e Co., Chambersburg, Pa. 

Columbus Die-Too Mch. Co., 955 Cleveland 

ve., Columbus, Ohio 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Cross Co., 3250 eptenn. Detroit 7, Mich, 

Erie Foundry Co., Erie, P: 

Espen-Lucas Mch. works, “Front St. and Girard 
Ave., Philadelphia 

Ex- Selo Corp., i560. Gakman Bivd., Detroit 


, Mich. 

Federal Machine & Welder Co., Overland Ave., 
Warren, Ohio 

Fellows Gear Shaper Co., 78 River St., Spring- 
field Vt. 


(Continued on page 310) 





BUSTER ALLOY (S1 type with increased 
carbon)——a unique shock resisting steel 
with good wear resistance and freedom 
from chipping, breaking, crumbling. 


Product of Skilled 
American Workmen 


COLUMBIA TOOL STEEL COR 


For more data circle Item 701 on Inquiry Card 


PANY 
430 Lincoln Highway 
Chicago Heights, Hlinois 


Rowhyy = fo Cams j—— 


. like these and many others 
. exactly to your specifications 


Diesel engine cam 


Any Quantity . 
Quickly 


Save time and money and be as- 
sured your requirements are met 
in every detail by coming to 
“Cam Headquarters’’ for your 
most urgent or specific require- 
ments. 

All types of cams ... in any 
quantity or size . . . are available 
from Rowbottom . . . side cams, 
box cams, face cams, cams hard- 
ened and ground are included. 
Back of this complete, exclusive, 
specialized service are Rowbot- 
tom's 55 years of competent, time- 
proved experience. So, when you 
need CAMS, or cam production 
machines you need Rowbottom. 
Also Rotary Profilers and Rotary 
Profiling. 


Send drawings or specifications 


for prompt estimates of your re- 
quirements. 











The ROWBOTTOM MACHINE CO. 


WATERBURY, CONN. 








For more data circle Item 702 on Inquiry Card 
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Z 
There are extra values in ARMSTRONG 
TOOLS that become apparent only with use. 


TOOL SENSE — convenience in use — the 
most efficient “tool approach” built into 
ARMSTRONG Tool Holders; the balance 
and “feel” of an ARMSTRONG Wrench; 
the rigidity of ARMSTRONG “C” Clamps; 
the extra toughness of ARMSTRONG Lathe 
Dogs and Eye Bolts; the universal adaptability 
of ARMSTRONG Set-up and Hold-down 
Tools — the evidence of “tool sense”, the 
understanding of each tool’s requirements. 


STRENGTH — built into each individual 
ARMSTRONG TOOL is a safety factor of 
extra strength — strength beyond any need, 
the inherent strength of specially selected 


materials enhanced by proper heat treatment 
and hardening. 


UNIFORM QUALITY — the uniform 
quality made possible by modern manufac- 
turing methods, in a specially-built plant 
equipped with every needed quality control. 
The name ARMSTRONG with the Arm-and- 
Hammer Trade Mark is universally recog- 
nized as a guarantee of finest quality. 


ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People 
5213 WEST ARMSTRONG AVE. + CHICAGO 


46, ILLINOIS 
MACHINERY, December, 1959 
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Gorton, Geo., Mch. Co., 1110 W. 13th St., 
Racine, Wis. 
Greenlee Bros. & Co., 12th and Columbio 


Aves., Rock: |, 
"Flaine Co., Div. Parker-Hannifin Corp., Des 
yoo ts 1201 W. 65th St., Cleveland 2, 


Mfg. Co., Mt. Gilead, Oh 


Hydraulic Press io. 
i Milli altilling Machine Co., 505 Fulton 
“Ten, 


ingsbury H. 
t —— Yeo! Sees EN E. Mine” Mile Rd., 


Le Maire Machine Tool Co., 2657 S. Telegraph 

Michigan Tool Go, 7171 E. McNichols Rd., 
. Cc is 

Detroit 12, 

Moline Too! = a 20th St., Moline, II. 

Motch & Merryweather Machy. Co., 888 E. 
70th St., Cleveland 3, Ohio. 

National Acme Co., 170 E. 131st St., 


Cleve- 


io 
| Automatic Tool Co., Inc., S. 7th and 
hmond, Ind 


Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 


Natenst Twist Drill & Tool Co., Rochester, 

New Britain Mch. New Britain-Gridley 
Meh. Div., New 8 Britcin. Conn 

Jersey Gear - thie or" 1470 Chestnut 


Ave., Hillside 


Mch. & “Foal Works, 683 Northland 
Ave. s ,butfalo, N N. 


Sheff Pag ee 
Snyder tae a to hy Co. é. en 
Detroit 7, Mich. 
ical Tool Co., 2488-90 River 
Rd., <veinat. Ohio. 
and, Mch. & Tool Co., 2531 11th St., 
Rockford 


Universal . Co., Frankenmuth 2, Mich. 
Verson Allstee! Press Co 93rd St., & ? Ken- 


wood Ave., 
Wicaco Machine Corp., Wayne Junction, Philo- 
delphia, Pa. 


SPEED REDUCERS 

Barnes, John S. Bag Rockford, 

Boston Gear — 320 alin Nee, 
ainey 71, 

General Electric Co Co., Schenectady, N. Y. 


North 





tft tt 


+f AUTOMATION 





- Rotation (Spindles) ~~ 


ft 1s pad ttt 


ee ~ 





BUILDING BLOCK 


Movements (Feeds- bint! ce 





me STANDARD 




















AVAILABLE ag 5, ye 
Protecimrk BOS Bose ‘Fis: s); 


WoRIZONTALLY 


s — ie 
r Copy: 
th Vertical ow 








SLIDES -FEEDS-SWIVELS for 
SPINDLES- WORK -FIXTURES 
ALIGNMENT INSTRUMENTS 


Since 1912 


“BUILDING-BLOCK" ASSEMBLIES with 
STANDARD Feeds and Swivels and 
STANDARD Super Precision Spindles 





the STANDARD electrical tool co. 


PRECISION SPINDLE AND MACHINE TOOL DIVISION 
2500 RIVER RD. « CINCINNATI 4, OHIO 
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Horsburgh & Scott Co., 5114 Hamilton, Cleve- 


Reliance Electric & rg. Co., 1200 Ivanhoe 
Rd., Cleveland 10, 43 


SPINDLES, Machine 


Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 


National Automatic Tool Co., S. 7th and N 


ichmond, 
Standard Electrical Tool Co., 2488-90 River 
Road, Cincinnati, Ohio 


SPRAYING EQUIPMENT, Metal 
Metallizing Eng. Co., Westbury, L. I., N. Y. 


SPROCKETS—See Gears, Cut 


STAMPINGS, Sheet Metal 

Laminated Shim Co., Inc., Glenbrook, Conn. 

Revere Copper & Brass iInc., 230 Park Ave., 
New York, Y. 


STEEL ALLOYS—See Alloy Steels 


STEEL, Cold Rolled, Stainless, High- 
speed, Tool, etc. 

Allegheny Ludium Steel Corp., Pittsburgh, Po. 

Be Steel Beth 


thi lehem, Pa. 
Columbia Tool Steel Co., Chic jo Hts., iM. 
Jessop Steel ce. ~~ hy enna. 
, 16th & Rockwell 


Ryerson, Jas. ie ag 

Sts., Snot 8, 
Timken Roller At Co., Canton 
Vanadium-Alloys Steal Co., Latrobe an 


Wheelock, Lovejoy & Co., Inc., Cambridge, 
Mass. 


STEEL DISTRIBUTORS 


Ryerson, Jos. T., & Son, 16th & Rockwell Sts., 
Chicago 8, iif. 


ee AND DIES 


DoALL Des Plaines, 
Hill _ a. > te. 1201 W TM esth St., Cleveland 2, 


Ohio. 
Landis “Mch. Co. Waynesboro, 
hreadwell Tap & Die Co., Creentield, Mass. 


STRAIGHTEDGES—See Machinists’ 
Small Tools 


STRAIGHTENERS, Fiat Stock and Wire 

Bliss Co., E. W., Canton, Ohio. 

Niagara Mch. & eet ‘Wis. * 637-697 North- 
land Ave., Buffalo 1 

U. €E. Tool. Co., Inc. Mls North 18th St., 
Ampere, E. Orange. J. 

Verson Alisteel Press ico 9309 S$. Kenwood 
Ave., Chicago 19, 


Wat terbury Farrel fake & Mach. Co., Wa- 
terbury, Conn. 


— AND SHEET, Ferrous 


heny Ludium Steel SN a Pa. 

bern hem Steg Co. 

Ryerson, Jos. T., os , 16th & Rockwell 
Sts., tk 8, 


STRIP AND SHEET, Non-ferrous 
Acpariem Brass Co., 25 Broadway, New York, 
peem i eo - estisenem, "Eo 

Bridgepo rass Bridgepo onn. 
Jessop Steel Co., Washi me, Peni 


Ryerson Jos. an & Son, , 16th os Rockwell 
Sts., Chicago 8, Ill. 


STRUCTURAL SHAPES 
Bethlehem Stee! Co., Bethlehem, Pa. 


&, Bros, Inc., 230 Park Ave., 
Ryerson, Jos. T., & Son, Inc., 16th & Rockwell 
Sts., Chicago ! 8, tl. 


STUD SETTERS—See Screwdrivers, etc. 


SUPERFINISHING EQUIPMENT 


Gisholt Machine Co., 1209 E. Washington Ave., 
Madison 10, Wis. 
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ED PRESS 


This Cleveland cost-cutting, high-speed 200-ton 
Double Eccentric Press, currently being used for fine 
piercing work by a manufacturer of automotive parts, 
has such precise stroke action that small delicate 
punches are used with a minimum of breakage. 
Equipped with the patented Cleveland drum type 
friction clutch, it operates at 50 to 150 strokes per 
minute and has a 36 x 54” bed area, A-T818 


ol 
POWER PRESSES 


INCREASED PRODUCTION * ECONOMY OF OPERATION * MINIMUM MAINTENANCE 


ws \ The CLEVELAND 


PUNCH & SHEAR WORKS CO. 


WORKS CO E 
, East 40th and St. Clair Avenue * Cleveland 14, Ohio 

Pioneers in Cost-Cutting 

Metalworking Presses, 


Fabricating Tools. Power Presses * Punching Tools and Dies 
Plate and Structural Steel Fabricating Tools 
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SURFACE PLATES 
Brown & Sharpe sate 
My aay 1, 
Des Plaines, 
Exceell-O goes 1200 i Bivd., Detroit 
32, Mich. 


SWAGING MACHINES 

Cincinnati Milling Machine Co., Meta-Dynamics 
Div., Cincinnati 9, Ohio (Intraform) 

SWITCHES, Limit 


Allen-Bradley Co., 1331 So. Ist St., Milwaukee, 
Wis. 


Co., 235 Promenade St., 


TACHOMETERS—See Indicators, Speed 


TAPE CONTROL SYSTEMS—See Elec- 
tronic Control Systems 


TAP HOLDERS 


Brown & sharye Mfg. Co., 235 Promenade St. 
Providence |, R. 


va aed Corp., 15001 S. Figeroa, Gardena, 

a = Tool Co., Inc., 594 Johnson Ave., Brook- 

ExEell.S Corp., 1200 Oakman Bivd., Detroit 

National , Tool Co., 
Sts., Richmond, Ind. 

TAPPING HEADS 

oe or peotare Inc., 1000 Post Ave., Toledo 
1 

Davis Sering Tool B ayy Giddings & Lewis Mch. 
Tool Co., Fond lu Lac, Wis. 

Ettco Tool ‘Co., a 594 Johnson Ave., Brook- 
lyn 37, N. Y. 

Jarvis Corp., Stack Ave., 

Kato Nie Co., Osaka, Japa 

F. Joseph Co., 5663 "E. Nine Mile Rd., 

Detroit 34, Mich. 

sag ayo eend Co., 1425 Southbridge St., Wor- 
cester 

National Dantomatic Tool Co., S. 7th & N Sts., 

ond, ind. 

Tiglfimenter Products Corp., 1014 N. Plum St., 

Lancaster, Pa. 


Zagar, Inc., 24000 Lakeland Bivd., Cleveland 
23, Ohio 


S. 7th ond N 


Middletown, Conn. 


TAPPING MACHINES 
Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio. 
Baush Machine Tool Co., 15 Wason Ave., 
Springfield 7, Mass. 
Bodine orp., 317 Mt. Grove St., Bridgeport 5, 
n. 


on 

Buhr Machine Tool Co., 839 Greene St., Ann 
Arbor, Mich. 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Cal. 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York 17, N. Y. 


Cinsinan Bickford C es. of Giddings & Lewis 
ley Cincinnati 9, Ohio. 

Cross Co. Ng sy 3835, Park Grove Postal 
Sta. Barecit 5, Mich. 

Edlund Machinery Co., Cortland, N. Y. 

Elox Corp. of Michigan, Troy, Mich. 

— ¥ Co., inc., 594 Johnson Ave., Brook- 
yn 

Hamilton’ Tool Co., 834 S. 9th St., Hamilton, 


Ohio 
Hill Acme Co., 1201 W. 65th St., Cleveland 


Keutenen ‘Manufacturing Co. _ Ranngees, Wis. 

Kingsbury Mch. | Corp. 

Lamb, F. jay Co., 5665 E. Nine Mile Rd., 
Detroit 34, Mich. 

Landis Mch. ‘Co., Wayne 
Maire Machine Tool aoa Sear Ss. Telegraph 

Dearborn, Mich. 
Moline Tool Co., 102 20th St., Moline, Hl. 
National Automatic = Co., Inc., S. 7th and 
Sts., Richmond, 

Warner & ey ‘con "5701 Carnegie Ave., 
Cleveland 2, Ohi 

209 FT On we. 24000. Lakeland Bivd., Cleveland 


TAPS, Hand, Machine Screw, Pipe, etc. 
DoALL Co., Des Plaines, Ill. 

Greenfield rep, & Die Corp. Greenfield, Mass. 
Jarvis Cor; Stack Ave., ‘Middletown, Conn. 
Sheffield Cor , Box 893 ago - Ohio. 
Threadwell ‘ap & Die Greenfield, Mass. 
Winter Bros. Co., hocieetar Mich. 


TAPS, Collapsing 

Geometric-Horton Div., United Greenfield Corp., 
New Haven, Conn. 

Greenfield Tap & Die Corp., Greenfield, Mass. 


Landis Mch. Co., Waynesboro 

National Some ‘Co., 170 €. iaict St., Cleve- 
land, Ohi 

Sheffield al Box 893, Dayton 1, Ohio. 


TESTING EQUIPMENT Air, Oil & Water 
Pressure 


Lamb, F. Joseph Co., 5663 F. Nine Mile Rd., 
Detroit 34, Mich. 


THREAD CUTTING MACHINES 

Davis & Thom ot Co., 4460 W. 124th St., 
Milwaukee | 

Gisholt Machine ¢ Co., "1209 E. Washington Ave., 
Madison 10, 

ay Acme Co., No W. 65th St., Cleveland 2, 

hio 
Landis Mch. Co., Waynesboro, 
Sheffield Corp., “Box 893, Beg , Ohio. 


THREAD CUTTING TOOLS 

Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46. Ill. 

Geometric-Horton Div., United Greenfield Corp., 
New Haven, Conn 

5 4 come Co., 1201 W. 65th St., Cleveland 

hio 
Landis Mch. Co., Waynesboro, 
Sheffield Corp., “Box 893, ae 1, Ohio. 


THREAD ROLLING DIES—See Dies, 
Thread Rolling 


THREAD ROLLING —o 


Landis Mch. Co., Waynesboro 

National Acme €o., 170 E. Tate St., Cleve- 
land 3, Ohio. 

National “Machinery Co., Tiffin, Ohio. 

Reed Rolled Thread Die Co., P. O. Box 350, 
Worcester 1, Mass. 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Waterbury Farrel Foundry & Mch. Co., Wa- 
terbury, Conn. 


TOOL CONTROL BOARDS 


Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 








Ultra Precision Spacing on 
guided missile components 
and similar critical work 
guaranteed by this exclu- 
sive DOUBLE-MiICROSCOPIC 
PICK-UP of the LEITZ OP- 
TICAL MASTER DIVIDING 


arc. 











It compensates for runout, the 
most common source of error. 
Working accuracy 1 second of 


There is no substitute for LEITZ 
in optical dividing. 


Request catalog 82-1 


TO-METRIC TOOLS, wc 


137M WARICK STREET, NEW YORK 13, | N. Y. 


estimate first. 
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Rubber Mill Drive requirements dictated the specifications 
of this Meehanite spur bull gear—72%" O.D., 12” F., 143 
T., 2 D.P., H-type arms. Stahl has the experience, the 
ability and the precision equipment to guarantee unfailing 


accuracy on every job. Prompt delivery and moderate 
cost, too. For gears —any size, 


type or quantity—get Stahl’s 


GEAR & MACHINE 
COMPANY 

3901 HAMILTON AVENUE 

CLEVELAND 14, OHIO 


For more data circle Item 704 on Inquiry Card 
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Which of these MULTIPRESS ideas 
will save you 


Toy maker forms 1000 parts per hour 
8-ton Multipress forms metal toys faster, at less 
cost for Mattel, Inc 


Waterman boosts output 800% with | -con 
Multipress that ‘angles’ precision C/C pen parts 
fast, at low cost. 


< ’ 
Auto-lite automates assembly of over 150 
different types of spark plugs with a battery of 3 
Multipresses operating around a 48-station index table. 


money...NOW? 


Motorola speeds pr ...with 100-ton 
Multipress that precision-punches up to 450 holes at 
a ume in plastic TV chassis bases. 





Cuts cost 73% 0n sub-assembly of specialty prod- 
ucts at George S Thompson Corp with 4-ton 
Mulktipress . Savings — 11¢ per unit. 


Production up 33% at Cleveland Graphite Bronze 
—where 25-ton Multipress compresses soft carbon 
cores at the rate of 100 per hour, 


Time and money savings like these are only a few of hundreds that Denison Multipress 
can help you make in keeping ahead of competition today. 


But modern competition means more than simply faster production. That's why 


Multipress plus-benefits are so important. 


Multipress on your job can mean larger tool and die life . . . less scrap . . . higher product 


quality . . . minimum maintenance . 
competitive edge. 


. . extra operator safety. Multipress can give you the 


Isn't it time you looked into Multipress? Your Denison Hydraulic Specialist 
can show you where and how Multipress will pay off best on your next job. 


TOOLING AND PRODUCTION MEN! WRITE FOR YOUR COPY of the new 


DENISON MULTIPRESS all-line catalog 120-D. Specifications and application data 
for all-industry uses. Multipress 1 to 75-ton capacities 


DENISON ENGINEERING DIVISION 


~~ 


American Brake Shoe Co. 


1152 Dublin Road 
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Columbus 16, Ohio 


Dormeyer triples production of food mixer 
parts cuts scrap loss, too, with 8-ton Denison 
Multipress— 12-station index table. 


Prints Electronic circuits 3 times as fast 
at Barry Process Co. with 4-ton Multipress. Con- 
trolled timing and pressure assure uniform carbon 
ink deposit on each printed resistor. 


Trimming rubber flash twice as fast... 4-ton 
Multipress with 6-station index table trims flash from 
2400 molded rubber parts per hour. Old method 
called for 3 operations. 


DENISON STOCKING BRANCH OFFICES 


® Los Angeles 
(Hawthorne) 

* Chicago 

® Detroit 
(Birmingham) 

® Atlanta 


® Houston 

® Newark 
(Clark) 

® Cleveland 

® Columbus 
(Home Office) 


Denison, Denison HydrOlLics, and Multipress are 
registered trademarks of Denison Eng. Div., ABSCO 


DENISON 
drOllicz 


HYDRAULIC PRESSES « PUMPS e MOTORS * CONTROLS 
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T-U-V-W 


Product Directory 





TOOL HOLDERS 


Aloris Tool Co., Inc., Clifton 
— Bros. Toot md soy" W. Armstrong 


idoeport chen. | Inc., 500 Lindley St., 

sae oN °7'5601 S. Figueroa, Gardena, 

Cleveland Twist Drill Co., 1242 E. 49th St., 
land 14, Ohio. 


ing Tool Div., Giddings & Lewis Mo- 
pS. Fond du Loe Wis. 
Vlieg “Biv Fehon WwW. Fourteen 
Mile Ry ich. 


DoALL Co., Des Biaines, ‘ue 
Kennametal 
6001 Southern Bivd., 
“Shilo. 


-, Wi Hi. 
1220 Woodward Heights Bivd., 
Detroit 


ich. 
Wiltioma, 3. H. & Co., 400 Vulcan St., Buffalo 


waley Cast Non-Ferrous 


Allegheny Ludium Poet Pittsburgh, Pa. 
i Bros. T Tost aa 5213 W. Le 
icago 46, Ill. 


h 
Vescolaplicanat Corp.. Waukegan, i, 


TOOL MATERIAL, Cemented Carbide 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
Armstrong Bros. Tool Co., 5 13 Ww. Armstrong 


Ave., Chicago 46, 
Cleveland Twist Drill Co., 1242 E. 49th St., 
land Ohio. 


gstown r hio. 
Vascoloy-Ramet Corp., Waukegan 
lesson Co., 1220 Woodward” Fi Heights Bivd., 
Detroit 26, Mich. 


TOOL MATERIAL, Ceramic 


Metal Carbides Corp., Y town 12, Ohio. 
— Co., 1 New Bond St., Worcester 6, 


ass. 
Vascoloy-Ramet Corp., Waukegan, Ill. 


TOOL MATERIAL, High-Speed Steel 


Allegheny Ludium Stee! Corp., Pittsburgh, Pa. 
te yg! Bros. Tool oe 5213 W. Armstrong 


hicago 46, 
Cleveland Twist Drill .- 1242 E. 49th St., 
Cleveland ome Ohio 
du Mont Co ” Greentield, Mass. 
Jessop Steel , Washington, Penna. 
Vanadium-Alloys Steel Co., Latrobe, Penna. 


TRACING ATTACHMENTS 
—- Tool Works Co., Pearl & Eggleston 
Cincinnati 2, Ohio. 
Clausing Div., Atlas’ Press Co., Kalamazoo, 
ic 
Giddings . Lewis Machine Tool Co., Fond du 


Lac, 

Gisholt Mo Machine Se. 1209 E. Washington Ave., 

ison 

y hog og ae Co., 1321 nears i; Racine, Wis. 
son Mch Clinton St., 


ete Akron, 


“5701 Fels Ave., Cleve- 


TRANSFER MACHINES 
See Multiple-Station Machines 


TRANSMISSION, Variable Speed 
Bernes, John S. & Corp. Rockford, Ill. 


Boston Geor Wks. i Mass 
Deni . donaraan — Shoe 


lumbus, 
Vickers | Inc., Administrative & Engineering Cen- 
ter, Box 302, Detroit 32, Mich. 


TRUCKS, Material Handling 
Hamilton Tool Co., 834 So. 9th St., Hamilton, 


TUBE-FLANGING MACHINES 


Niagara Mch. & Tool A 637-697 Northland 
Ave., Buffalo 11, N 


TUBE FORMING AND WELDING 
MACHINES 


ber --' Co., 5504 Walworth Ave., Cleveland, 
io. 


TUBE MILLS 
Yoder Co., 5504 Walworth Ave., Cleveland, 


TUBING, Non-ferrous 

oes Brass Co., 25 Broadway, New York, 
Metal Forming Corp., Elkhart, 

Mueller reese Co., Port Huron re Mich. 

&’ Brass Inc., 230' Park Ave., 


bi ie 
yerson, in * & Son, Inc., 16th & Rockwell 
Sts., Po ae Bs 18, 


TUBING, Steel 


Allegheny Ludium oy ne , Pittsburgh, Pa. 

Metal Forming Corp. “ind. 

National Tube Div., ‘uF ¢ "Ste Corp., 525 Wm. 
Penn Place, Pittsburgh, P 

Revere 9 <a ine. 230 Park Ave., 


“4 , 16th & Rockwell 
Timken Roller a8. m Co., Canton, Ohio 


TUBE & PIPE CUTTING-OFF MACHINES 


Grieder nhastvtee, Inc., Bowling Green. Ohio 
Sheffield Corp., Box 893, Dayton 1, Ohio. 


ULTRASONIC MCH. TOOLS 
Sheffield Corp., Box 893, Dayton 1, Ohio. 


VALVE CONTROLS 
Barnes, J S. Corp., Rockford, lil. 
rt Mch. Co., Inc. 
Vickers Inc., Administrative & gineering Fale: 
ter, Box ‘302, Detroit 32, Mic 


VALVES, Air 
Hannifin Sit Div. Parker-Hannifin Corp., Des 


Plaines, 
Hydraulic’ Press Mfg. > Div. Mt. Gilead, one 
Logansport Mch. ng ENC. Logan ’ ° 
Ross Oper } Yorn Se liOE. Golden Gate 
Ave., Detro M 
Schrader's S oo, - 470 Vanderbilt Ave., Brook- 
lyn 
Skinner 


8 
Liesiric Valve Div., New Britain, Conn. 
Tomhine-Jehnesn Co., Jackson, Mich. 


VALVES, = 
Barnes, J S. orm, Rockford, Ill. 

Denison ing Div. American ae Shoe 
Co., 115 MDeblie Ra, Columbus 16, Ohio. 
Elmes. Eng. Div., American Steel Foundries, 
1 ennesee Ave., Cincinnati 29, Ohio 
Hydraulic Press Mfg. Div., Mount Gi lead, Ohio. 

i: — Inc., 810 Center Ave., 


Vickers inc. ‘, dministrative & Engineering Cen- 
, Box $02, Detroit 32, Mich. 


VERNIERS—See Calipers, Vernier; 
Gages, Vernier 


VISES, Machine 
wy ; aban, ap 500 Lindley St., egg 


Cincinnati rahe eS 4“* ieee e Nich. 
ve., Cincinnati 9, Ohi 

nine Co., Inc., 810 Center Ave., 

‘Toot Co., 2005 Losey Ave., Jack- 

Frankenmuth 2, 


Wesson Co., 1220 Woodward Heights Bivd., 
Detroit 20, Mich. 


Modern 
Grtipraal  Wightesrt Co., 
niversa ngineering 
Mich. 


WAY COVERS 
Futurmill, Inc., Pontiac, Mich. 


WELDING EQUIPMENT, Arc 


Air Reduction Sales Co., 150 E. 42nd St., New 
Pra. ecm , Schenectady, N. Y. 

‘a ic a e, 
Lineoin Electric Co., 22801 St. Clair’ Ave., 


leveland, Ohio 
Linde Co., 30 E. 42nd St., New York 17, N. Y. 


WELDING EQUIPMENT, Gas 
Al Reduction Sales Co., 150 E. 42nd St., New 
or’ 


17, _N. Y. 
Linde Co., 30 E. 42nd St., New York 17, N. Y. 


WELDING EQUIPMENT, Resistance 
aS oor, 5 Co. Inc., 750 South 13th St., 


WELDING POSITIONERS 


Eisler oot. S Co., Inc., 750 South 13th St., 
Newark 


WELDMENTS 


Bliss, E. W., Co, Canton, Ohio 
Verson Allsteel oo C., 93rd St. & S. Ken- 
wood Ave., Chicago, |! 


WIRE 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
(Stainless) 
Bethlehem _ Co., Bethlehem 


Pa. 
» egh Steel Corp. 525 Wm. Penn Pl., Pitts- 
ur: 


Pen 
Van be eg Steel Co., Latrobe, Penna. 


WIRE FORMING MACHINES 
Cosa oe. 405 Lexington Ave., New York 


17, N. Y. 
Eisler Engrg. Co., Inc., 750 South 13th St., 


U. S$. Tool Co., Inc., 255 North 18th St., 
Ampere, E. Orange, 'N. 


WOODWORKING MACHINES 

Cusine Div., Atlas Press Co., Kalamazoo, 

m...9 Mch. Tool Div., 2011 Eastern Ave., 
Cincinnati findis 


2, Ohio. 
lee Bros. & Co., 2136—12th St., 
ford, Ill. 


WRENCHES, Allen, End, Socket, 
Adjustable, etc. 
Armpetr 4 5 2 eco 013% W. Armst 
Bros. Too rmstrong 
we, Chiengs 46, lil. 
oho Se i Tool Co., 6 E. 44th St., 
New York 17, N. Y. 
wiles. 7. H. & Co., 400 Vulcan St., Buffalo 








DO YOU BEND? 


“A MANUAL OF PROCESS for THE COLD BENDING OF 
METALS and ABRASIVE CUT-MACHINING OF METALS” 
gives practical advice on all phases of cold bending and 


CUT? 


IMPROVE FACING OPERATIONS 


ON BORING MILLS - DRILLS - LATHES 
MILLERS AND RADIALS 


M-D facing Head feeds automatically. Lathe tool bit 


t | dially from center outward or reverse. 10 
eon | —s Simply written by shop men for shop men. sizes, 6” ra Ye” dia. Write for bulletin, prices. 


Wallace Supplies Mfg. Co ? ” 126 Philadelphia St. 
1310 West Diversey Parkway MUMMERT-DIXON CO HANOVER, PA. 





Chicago 14, Illinois 
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M ARLIN-ROCKWELL 





Dirt Sealed Out Poe ee ae 
es Za MRC Synthe-Seal® bearings have a long record of 
satisfactory performance in thousands of applications 
including extreme conditions of dirt and moisture, 


MRC Snthe-Seal BALL BEARINGS 


HAVE THESE IMPORTANT ADVANTAGES: 





@ Flexible synthetic rubber seal is bonded to steel core for strength 
@ Synthe-Seal® resists operating pressures 
Seal drag is controlled to give low torque with less power required 
Produce economy by eliminating maintenance time 
Reliability provided by elimination of down time 
Operating range from — 80° F. to + 225° F. 
Manufactured to standard AFBMA dimensions and tolerances 


Send for FORM 1528 . 
nthe- ® 
suteg tibia wenttidies MRC Synthe-Seal® bearings are 


backed by 62 years experience in 
manufacturing ball bearings 


Marlin-Rockwell Corporation  |BALL AND ROLLER 


Jamestown, N. Y. 
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the Airco 


LINAGRAR 


The Airco LINAGRAPH is the newest, finest multiple torch machine on the 
welding market today for flame cutting intricate shapes out of mill plate 
up to 96” wide, in any length. 

The LINAGRAPH’S pantograph design enables its Aircotron (electronic) 
Tracer to follow a templet so precisely that in most cases further finishing 
of the flame cut part is unnecessary. 

The LINAGRAPH features also a central location of all controls. Further- 
more, the tracing table moves easily on rollers —lets you move the templet 
without moving the work itself. 

It cuts steel plate up to 96” wide and up to 12” thick, using acetylene, 
natural or city gas or propane with up to six torches. The LINAGRAPH 
requires floor space only 19’3” wide. 

Extra lengths of rails and tracks and extra tracing tables can be ordered, 

cy and right- or left-hand operation is available. 
The Aircotron (electron) Taeer For complete information on the New Airco LINAGRAPH, phone your 
accurately follows a gear templet. nearest Air Reduction office. Or write us today for Catalog 804L. 


On the west coast— 
Air Reduction Pacific Company 
AiR REDUCTION SALES COMPANY _ taternationatty- 
Airco Company International 
A division of Air Reduction Company, incorporated In Cuba— 
Cuban Air Products Corporation 
in Canada— 
Air Reduction Canada Limited 


All divisions or subsidiaries 
of Air Reduction Company, Inc. 


150 East 42nd Street, New York 17, N.Y. 


Offices and authorized dealers in most principal cities 





to make your flame cutting jobs more profitable 











SUBLAND DRILLS 
IN LOCAL STOCKS 


FOR DRILLING and 
CHAMFERING PRIOR 
TO TAPPING— 


IMMEDIATELY 
AVAILABLE 


ALL PRACTICAL SIZES 
IN 3. STEP LENGTHS 
3 SHANK STYLES 


with Straight Shank, Tapered Shank or Jobbers Length 


Now...Mohawk Subland Drills are manu- 

factured in all practical standard sizes, 

in 3 step lengths and 3 shank styles—to 

meet all drilling-chamfering requirements. 
And, Mohawk Standard Sublands sizes match ac- 
cepted industry practice on unified thread sizes,. hole 
tolerances, etc. 

Why? Because Mohawk Standard Sublands affords 
a faster, more accurate economical method of simul- 
taneously drilling and chamfering clean, concentric 
holes for better tapping operations—plus a saving 
in tap costs. 

Mohawk Standard Subland Drills are available 
direct from your local distributor's stock—immediately! 
Start saving production time and equipment dollars 
today. Call the Mohawk man right now! 


Just off the press! This new 12-page 
Catalog illustrates the multiple ad- 
vantages of Mohawk Standard Sub- 
land Drills. Yours for the Asking! 
































MONTPELIER, OHIO 
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TAKE A LOOK AT 
YOUR TOOL CRIB 


Does it help — or 
hinder production ? 


BETTER TOOL CRIBS 
gives you detailed descrip- 
tions of how such items as 
milling cutters, honing 
units, counterbores, fly cut- 
ters, measuring tools, g 

machine parts and other 
shop equipment and mate- 
rials should be stored. Sev- 
eral complete control sys- 
tems based on the use of 
brass tool checks and tripli- 
cate tool charge slips are clearly described. A 
whole chapter is done’ to the step-by-step 
layout of a complete tool crib, and shows how 
the maximum benefits can be derived from 
the proper location of the various pieces of 


storage equipment and materials stored 
therein. 


152 Pages 
87 Illustrations 


$4.00 


The Industrial Press 


93 Worth St. 


BLISS 


sence 1637 . 


New York 13, N.Y. 





low cost 
HYDRAULIC 
KEYSEATER 
& cuts standard, 
tapered keyways 
Ya" to 2’ wide 


@ fast set-up—saves time 
and money 


@ low cost operation-uses 
standard tool bits 


rs nono hydraulic 
circult—assures accurate 
keyways 

® compact, 21” x 61”—no 
special foundation 


Send for Bulletin 34 
E. W. BLISS COMPANY 
CANTON, OHIO 


For more data circle Item 708 on Inquiry Card 


GEAR —ALL MAKES... 


Special and standard 
PRECISION GEARS UP TO 200 DIAMETRAL PITCH 
All Gears certified for Accuracy 
Quality and Fine Workmanship 


NEW JERSEY GEAR & MFG. CO. 


1470 Chestnut Ave. Hillside, N. J. 


For more data circle Item 709 on Inquiry Card 
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GEARS 


Made to Your 
Specifications 


You and we can form 
a team—you to draw 
up the specifications; 
we to make the gears 
—that will be profit- 
able to both of us. 
Gears of all types, all 
sizes, all materials. De- 
sign-engineering serv- 
ice available. 


Custom Gears 


Exclusively 


"| DIEFENDORF GEAR 


CORPORATION 


DIEFEN D‘O:RF 
G EA R S 


For more data circle Item 711 on Inquiry Card 





“There are reasons why - 


““‘NORTHERN”’ 


Special Hydraulic Presses 


give ‘‘Special” rig tice 


Northern Presses have long been 

recognized in industry for their 

high quolity, performance and 

long service with lowest main- 

tenance. 

* Well Engineered. 

* Rugged Construction. 

* Close, accurate Ram Con- 
trol. 


* Smooth, positive power in 
both directions. 


Northern will build a special Hydraulic Press with Ram Speed 
and Controls that will give you the most economical operation 
for your particular needs. 


Send us full details of your requirements for prompt solution 
and quotation. 


NORTHERN 


HYDRAULICS & MACHINE CORP. 
1559 N. 31st Ave., Melrose Park, til. 
For more data circle Item 712 on Inquiry Card 
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How do you use them? 


How you use material after you cut interests 
Wallace as much as does the alloy, or size or 
the shape you cut. If, after the cut, you need 
smooth cut ends, free of burn, and nearly burr- 
free, then Wallace Cut-Machining is definitely 
your type of cutting. 

For Wallace Abrasive Cut-Machining Units 
give your material two smooth “machined- 
like” ends with the first cut. Often no further 
end-machining is needed. Here is economy 
with every cut of solid bars, structurals, small 
and “big-inch” pipe and tubing, any alloy. The 
right Cut-Machining Unit for your special re- 
quirements can be quickly determined at no 
cost or obligation to you. 


So? Let’s discuss your cutting problem. 
Write, or 


Call Wallace Collect 


Chicago number: BUckingham 1-7000 
Ask for CUTTING CLINIC 


and reverse charges, please! 


THIS BOOKLET 
shows you how Cut-Machining 
solves other cutting problems. 
Be sure to ask for it. It’s free. 


Write, if you prefer, to 


WALLACE SUPPLIES MFG. C0. 


1310 Diversey Parkway * Chicago 14, Illinois 
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N E W | - « - SOLVE GEAR RATIO 


PROBLEMS DIRECTLY! 


The principal feature of Gear Ratios for 4-6- and 8-Gear Combinations, 

a new book by gear authority Earl Buckingham is new, never-before-published 
tables of pairs of consecutive factorable numbers from 1000 to over 40,000. 
These tables of consecutive numbers, together with their ratios and reciprocal 


ratios, provide a simple and direct means for putting together 4-, 6- and 
8-gear combinations to obtain specified ratios. 





Part I: gives work-out examples of how gear ratio calculations are 
accomplished with the aid of the tables in Part II and III; 


Part II: consists of tables of consecutive factorable numbers 


from 1000 to over 40,000 together with their ratios and reciprocals 
of their ratios; 


Part III: consists of Brocot’s tables of gear ratios listing all 


ratios obtainable with any combination of two gears, each of which has 
120 or less teeth; 


Part [V: discusses important factors other than ratio, that enter into 
the design of gear trains. Included are considerations of relative strengths 
of gears of the same ratio but of different size, as well as the discussion 


of the mountability of change-gears and the use of change-gears for 
indexing operations. 


The worked-out examples in Part I illustrate ratio calculations to meet 
four sets of conditions: (1) No restriction on size or number of 
change-gears; (2) Number of change-gears restricted but not size of 
gears; (3) Both size and numbers of pairs restricted; and 

(4) Finding gears for certain low and difficult ratios. 


With Gear Ratios for 4- 6- and 8-Gear Combinations you can determine 
a suitable set of 2-, 4-, 6- and 8 change gears to meet high precision 

gear ratio requirements in the field of fine-pitch instrumentation, 

gear hobbing and other industrial gearing requirements. 


If you are an engineer who is involved in the design of gear trains for 
new mechanisms, or a shopman who is figuring yee 1 aga for machine 


tools, this book will prove to be a valuable time and labor saving aid! 


END TRIAL AND ERROR METHODS! 
SEND FOR THIS BOOK TODAY! 


THE INDUSTRIAL PRESS, 93 worRTH STREET, NEW YORK 13, N.Y. 


Please send me a copy of Gear Ratios for 4-, 6-, and 8-Gear Combinations. If | do not find it completely satisfac- 
tory | will return it within five days and payment will be refunded. 


[ Enclose payment in full; send book postpaid. 


0) Bill me. [ Bill company. (Postage and handling charges of 15¢« per book are added on billed orders. Or- 
ders from overseas must be accompanied by remittance in full including 50¢ postage and handling.) 


POSITION 


ZONE 
(Fill in last line if you want book sent to your home) M12/59 
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FOR HIGH SPEED PRECISION 
TAPPING CHOOSE THE 


KAUFMAN 


MODEL 10E-20 


Check these six features of this 

new, precision-built Kaufman 

Tapping Machine: 

1. Lead screw control for accu- 
rate threads and maximum 
tool life. Maximum 414” lead 
screw travel. 

Rapid approach of spindles 
to work. 
Clutch operated for faster op- 
eration — Reversing spindles 
at twice forward speed. 
Six speed transmission pro- 
viding spindle speeds of 80- 
350 RPM with 3-1 ratio or 
160-700 with 14-1 ratio 
clutch. 
Units provided with 5-714-10 
H.P. motors. 
Speeds and H.P. available for 
highly efficient tapping from 
5 /16” through 2” NC taps or 
smaller taps with use of 
multiple head. 
For additional information about the new Model 
10E-20 or other Kaufman machines for single or 
multiple operation, write or telephone: 


KAUFMAN MFG. CO. 


549 S. 29th Street. Manitowoc, Wisconsin 
For more data circle Item 714 on Inquiry Card 
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WITH INSTANT 
LOCKING 


ACCOMMODATE 
ALL INDICATORS 
WITH Sem. 
SHANK 


Cot. -6131F 


' 
© IM PLASTIC CASE $ 75 
WITH CABLE RELEASE , Ot 29 


For Complete information request our 96 Page Catelog 
Contect eny of our 4 “Coast to Coast” Lecetions or your 
Distributor. 


nearest Local 











STOCK, & SALES OFFICES AT 
une vous: 200 Lefayette Street, New York 12, N. Y. 


Ff 7 Tat wallet 
(os Anetuts 2097 Wut Oren ACCURACY at 
LOS ANGELES: 3337 West Olympic Bivd., Les Angeles 19, Col. a 
PRECISION MEASURING 


CHICAGO: 5045 W. Harrison, Chicage 44, Ill. 
TOOLS AND INSTRUMENTS 


af the above locations, refer S «J + 
For more data arty 6 6 on Inquiry ea re EQUITABLE 1S 
“Manufacturers of building machinery—very good modern ma- measured in SECONDS 


terial—150 workers—presently building under contract for aes Sie 
POTTER-JOHNSTON of Tours cut-off presses, compression Many products contributing to missile age advancement 
presses for plastic materials, seeking exclusive contract for the are precision-geared to super-critical tolerances by 


manufacture and sale of tool machines and tools; Make an Equitable Encineering. No problem is } 
offer: A. C. M.—35, rue du R. P. C. Gilbert a Asnieres ( Seine) 9 9 9- P ts foo great . . . or too 


France.” small . . . for Equitable’s complete gear design and 
production plant. So if you want a major gain in gear 
accuracy—call or write now. 
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CAMS 


ALL TYP 
a ro Dr. Chas. Eisler ME, Founder 
Mfrs’ agents wanted Chas. Eisler, Jr., Pres. 


EISLER ENGINEERING CO., INC. | 
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CLASSIFIED ADVERTISING RATES: $12 per single column inch 


Eastern Rebuilt Machine Tools 
THE SIGN OF QUALITY 
THE MARK OF DEPENDABILITY 


The listing below is only a VERY SMALL AMOUNT of the total number of machine tools that we have in stock for 


immediate shipment. Our prices are realistic with today’s market and our quality of rebuilding is the same high 
standard—THE LEADER IN THE FIELD OF REBUILT MACHINE TOOLS. 





AUTOMATICS 


9/16” Cleveland Model A. =A, 1943 
rig ~1/16" Creeland, ee m.d. 


sa. TRREADERS 
ip Sig eh supine, . ne, cap. %” to 2” nuts 


ie es Bolt ‘Tureeding Machine, double head stay 
. md 

BOREMATICS 

No. 44 Heald Facing Type Borematic, m.d. 

Model DB-102 Excello Double End Boring Machine, m.d. 


Senpreates. By MILLS 
2%” bar M 5 RT em & Lewis, Table Type 
~ og Giddings ty aw 


Y 
Lucas T iw m.d. 
No. 41 Lucas Hortsontet Table Type, 


ar ; Cleveland Horizontal Boring, Driifing & Milling, 


34" bar Cincinnati Gilbert Horizontal, Boring, Drilling 
& Milling, floor type 

sd bar Universal Horizontal Table Type, m.d. 

4%” bar, Model 72, Niles-Bement-Pond, m.d. 

544” bar Niles-Bement-Pond, m.d. 
bar Sellers er a . md 

Barrett and 7” spindle, m.d. 

VERTICAL BORING he 

16” Bullard Mult-Au-Matic, m.d. 

24” Bullard Spiral Drive, m.d., 1944 

36” ee m.d., late leas. Spiral Drive 

42” King .. ¥ 

4a” Putna 

53” Niles Beery Sulen m.d., p.r.t. 

60” Bullard, m.d. 


BROACHING MACHINES 
12x72” Thompson Automatic Flat Broach, m.d. 
10 ton, 84” stroke LaPointe Single Ram Vertical Surface 
Broach, m.d., late 
Type SBD-42-6 American Vertical Hy. Dup. Broach 
Bw. ty American Vertical Dup. Ram Surface 
ydraulic 


RADIAL DRILLS 


11” col. Canedy- Otto. Cincinnati, m.d. 
col. Fosdick, 1944 
col. American "Priple Purpose, m.d. 
col. American Triple Purpose, m.d. 
col. Dreses, gear box m.d. 

BALL —s DRILLS 

39 % Avey MAS, m.d. 

2 Prom =e 
No. B ae 
rt ‘giftord, m.d 


2LMS Le H.S 
. 2LMS Leland & Gifford, single ‘pind, H.S., m.d. 
. 4BM Fosdick . Single spindle H.S., m.d. 





THE 


1006 Tennessee Avenue, Cincinnati 2 








No. ha Leland & Gifford H.S., 4 speed A.C. m.d. to 
8p! 
spindle No. 2MAG6 Avey H.S. Type B, md, 7%” 
ang, 1943 


len H.S., m.d. 
spindle No. 2 Leland & Giffora a ~ 8” cqutens. by d. 
spindle Leland & Gifford 


Hydraulic Type, 
spindle No. 2 LMS Leland - Gifford, hydraulie = 
step H.5.. m. 
a No. 3 Morse Taper, Foote-Burt ‘‘Sipp’’ H.S., 


spindle No. 2B-8” i. H.S., a 

spindle No. 2MA6 Avey, HLS. 

spindle Leland-Gifford deus “is S., m.d., late 
spindle Leland-Gifford H. 

spindle st = m.4., ° ‘each spindle 
spindle Beneh Type 

spindle it ive 

spindle No. % 1. Avey, m.d., H.D. 

spindle 

spindle 


Allen H.S8., belt @ 
Allen H.5., 7” Sanees 
spindle Leland-Gifford, m.d., on each spindle No. 2 


taper 
spindle No. 1 Avey High Speed, m.d. 
spindle No. % Avey MAS, Avey, H.S., m.d. 
HORIZONTAL DRILLS 
2 — No. 410 W. F. & John Barnes, m.d. 
410 F. & John Barnes, Horizontal Boring, & 
 prilling Machine, m.d. 
No. 410 Barnes Single Spindle Deep Hole, m.d. 
No. 2 Avey Style MA1, with horizontal operation 
No. %Bx50” 4 ty, XS & Whitney Gun Barrel Riffing, Model 
atest 


PR papaya ig aang @ mrt hhnrnmnmnwm 


ett, 

No. 1%”: 105" Pratt & Whitney, . —— Hydraulic 
Deep Hole Drill, Model 973, m.d., latest 

No. 1447x105” Pratt A Whitney, * Model M1825, 2 

spindle Gun Barrel Riffing. m.d. 

Nor 1 Model M509 Pratt & Whitney 2 spindle Deep Hole 
Drill, belted m 

Natco Horizontal | Drill, 2 opposed B4F2 Head, 1943 

%"x40” Bausch Double Horizontal Drilling Machine, m.d 

No. 445 W. F. & John Barnes Independent 2 spindle 
Deep Hole Drilling & Boring Machine, late 

No. 2F1 Natco Horizontal pos & Drilling Machine 

Nateo, Holesteel Model, m.d 


MULTIPLE SPINDLE DRiLis 

2 spindle No. 201% Barnes, H.D., m.d. 
spindle No. 6 Colburn senda@uting Type H.D., 
separate m.d. to ea. spindle 
ery ie Cincinnati-Bickford Upright Drill, m.d., 


4M 
spindle Model M1613 Pratt & Whitney In line Vertical 
spindle W. F. & John Barnes Vertical Drilling Machine, 
m.d. 
No. 924 Barnes Vertical Boring, Drilling, Facing & Ream- 


ing Machine 
4 spindle No. 201% Barnes, H.D., m.d. 


The above is only a partial listing 
WRITE FOR COMPLETE STOCK LISTING 


EASTERN alia cbeinltd COMPANY 


MEIr -1241 °* Cable Address EMCO 














MACHINERYS HANDBOOK 


The Bible of the Mechanical Industries 


Do you own the new 
16th Edition? 


See complete description on pages 249-252 


RE-BUILDING 


dack McCabe, a : Miles are is shown here 
giving final inspection to a Miles Re-Built Acme- 
Gridley Automatic. To pass inspection, machine 
must hold tolerances equal to new. 
Aste: 2” RBG Acme-Gridiey, 1944 
Auto. Checker: 62” Ne. 665 New Britain, 1943 
Balancer: Tinius Olsen prop. shaft, 1 
Borer: DB1212A ge 1949 
Boring Mill: 4” bar U 60” vert., 1942 
Boring Mills 5” Sellers. ‘cos vert. 1941 
Broach: 10 ton 54” American vert. a 
Centering: 6” x 72” Ne. 56 Sundstrand 
Compressor: 868 CFM Sullivan duplex, 125 HP 
, Deep Hole: 420 W. F. & John Barnes, 1942 
Maltiple: No. 4BL WNateo, 36 spdi. 
Upright: 21” Cin. Bick. 1L superservice late 
, Radial: 411” Carlton, 1941 
Hydr.: Wo. 25 Ex-Cell-0, late 
. 3 Barber Colman, tate 
: 12 Landis, 1948 
C'less: No. 2 Cincinnati, filmatic, 1940 
, C’less: No. 2 Cincinnati, fimatic, 1951 
Dise: 22” Ne. 221 Hanchett opposed 
, Int.: Ne. 171 Heald sizematic, 1952 
, int.: No. 271 Heald plain, 1951 
, int.: Ne. 74 Heald, 1941 
Grinder, T&C: Ne. 2 Cincinnati, 1944 
Grinder, Univ.: 10x24 Landis, late 


, 1956 


" Amer 1941 
Lathe, Engine: 24” x 120” Monarch Model CM, 1943 
Lathe: 25” 25” x 18 


x 72” ye, sini yt a Ory 
ey “yr 
wv Ayia L Gisholt 


jeckford Hydr. 
ton No. 6758 Bliss, hi 
ton cicerting eran 
ton Lake hydr. 
OVER 1,000 NEW AND USED 
MACHINE TOOLS IN STOCK 


WRITE FOR LATEST STOCK 


(/\ 


MILES waciincn 


OMPANY 


2045 EAST GENESEE »« SAGINAW, MICH, PL. 2-3105 





Swiss machine engineering enterprise of 
outstanding capacity ( ium size), spe- 
cialized in precision machine en at pple 
apparatus and hydraulics, equipped wit 
the latest machine tool construction plant, 
considers incorporation - a further manu- 
facturing department a 

SOLE AGENCY FOR SWITZERLAND 
such as taking over a license, 
novel machining method patents, etc. 
Apply Box OFA 2038 CH, Morell Fiissli- 
Annonces, Zurich/Switzerland. 








ACHINE TOOLS 
ty x 18” CINCINNATI Cyl. Grinder, Late 
24” se Bickford Su 
He 1 Press No. 2 
ae Preselector Yonct Lathes, Bar Feed, 
u 


=A BROWN s eg Hi- 2 24 Univ. Mill, 


bin ® x 96° 
TTISON “aye. Hore, ‘ Surfac 
a 9,7 9 ale CINCINNATI- \CKFORD 
a. Service Radial Drills. 
FALK MACHINERY C 








0. 
19 Ward Street-BA 5-5887—Rochester, N.Y. 
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TESTED ELECTRICAL PROCEDURES 
DESCRIBED BY AN EXPERT 


ELECTRICAL TESTING AND 
TROUBLESHOOTING, by Philip T. 
Green explains tested procedures 
clearly and completely. 

This book will show you how to 
locate and correct faults in circuits 
of all kinds, including—controllers, 
motors, transformers and transmis- 
sion lines. A briefing on electrical 
symbols and diagrams is followed by 
detailed discussions on: Analyzing 
and charting controller operation, 
Insulation testing, Electromagnet winding, Single- 
Phase transformers, Polyphase transformers, Syn- 
chronous motors, Troubleshooting test equipment, 
Locating grounds, D.C. machine windings, Phase 
sequence, Induction motors, Power cable faults, 
Bearing lubrication. 

The tests are performed with the equipment iso- 
lated from the power line. Current is supplied by dry 
cells or residual magnetism so that accidental con- 
tact and short circuits are less hazardous. All of the 
trouble shooting procedures described here have 
been tested and proven to be great time-savers— 
especially for locating obscure source of trouble. 


200 Pages, 100 Illustrations, Flexible Fabrikoid Bind- 
ing, $5.00. 


To order, you may use the handy yellow card 
that is next to the last page. 


THE INDUSTRIAL PRESS 
93 Worth Street, New York 13, N.Y. 


ELECTRICAL 
TESTING one 
OOTING 


TROUBLESA 
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Buy THRIFTMASTER 


Double Eccentric 
Adjustable 


DRILLHEADS 











The only heads of 
this type standard with 


Full Ball Bearing Construction 





Write today for com- 
plete information on 
this dependable Double 
Eccentric Adjustable 
Drillhead . . . the 
latest addition to the 
Thriftmaster line of 
Single Eccentric, Univer- 
sal Joint type, Adjust- 
able and Special Fixed 
Center Drillheads. 


® greatest fiexibility in drilling irregu- 
larly spaced holes 

® sustained accuracy for trouble-free 
operation 

© 20 Standard Models—3 to 8 
Spindles 

® Special Models on Order 





Subsidiary 
I) Thompson Industries, Inc. 


T Products Corporation 
z = 1014 N. PLUM STREET 
LANCASTER, PENNA. 


Also Makers of DORMAN AUTOMATIC REVERSE TAPPERS 
For more data circle Item 721 on Inquiry Card 








DYKEM 
STEEL BLUE 


Steps Losses 


making Dies and 


Popular ckage is = 
K at a ae “ye = : 
: akelite cap holding 
tS soft-hair brush for a 
5 17 plying right at i 4 —_ 
te metal surface ready for = 
, _layout in a few minutes. 
; \ The dark blue background 
, makes the scribed lines = 
show up in sharp relief, = 
prevents metal glare. In- = 
creases efficiency and = 
accuracy. = 


Templates 


DYKEM COMPANY 
ith St. © St. Lovis 6, Mo. = 


UT SCRAPER TIME 


END NIGHT CLEANUP & MORNING REBLUING 

DYKEM HI-SPOT BLUE No. 107 is used to locate high spots 

when scraping bearing surfaces. As it does not dry, 

it remains in condition on work indefinitely, saving 

scraper's time. Intensely blue, smooth paste 

spreads thin, transfers clearly. No grit; noninjuri- 

mous to metal. Uniform. Available in collapsible 

tubes of three sizes. Order from your supplier. 

Write for free sample tube on company letterhead. 

THE DYKEM CO., 23038 NORTH 11TH ST., ST. LOUIS 6, MO. 


For more data circle Item 720 on Inquiry Card 











JIG AND FIXTURE DESIGN 


A practical book with 382 pages of Information on 
the design and construction of Jigs and fixtures for 
drilling, boring, planing and milling. $5 per copy. 
Sent on approval. 


MACHINERY, 93 Worth St., New York 13, N. Y. 





CONTOUR GRIP 


Set up any job in seconds 


then take deeper cuts, faster feeds 


Makes any tool more productive. Here’s why: 

Contour Grip is a standard fixture that holds any irregularly 
shaped part so tightly that you can feed faster and take deeper 
cuts. Use any type tool, eliminate need for costly special-purpose 
jigs and fixtures. Your operator sets up Contour Grip in seconds, 
then goes from piece to piece just by backing off the jaws, drop- 
ping the next piece in and tightening up. For long runs or short. 

The secret of Contour Grip’s strength is its individual steel 
fingers, each of which moves independently as it contacts the 
work. The fingers mold around the part, and then tignten up 
giving greater holding power and a more positive grip than any 
ordinary fixture can. 

To learn how Contour Grip works and to see the various models 
available, see your local dealer or contact us direct we'll be glad 
to send our latest bulletin. 


di Q aumm E. W. BLISS COMPANY 
aad 


C 0 DIE SUPPLY DIVISION 


1400 Brookpark Road 
DIE SETS Cleveland, Ohio 
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in Canada through John Bertram & Sons, Lid., Lundas, Ontario 
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Here’s 
an idea 








you can use 
to cut 
precision 
drilling 
costs.... 








One machine, one handling, one quick, simple 
operation does all the precision drilling on this 
camshaft. Note that this is not ordinary gang 
drilling — the job involves axial, angular and 
cross holes as well as reaming. 


Leland-Gifford has time-saving, cost-cutting 
ideas for you, too — ways you can combine 


multiple operations into a simple, efficient unit 
operation. 


THE JOB: Drill one end of camshaft and ream the — clamped fixture interlocked with drilling units to start 
other while drilling four cross holes and one angular 


feed after clamping and to unclamp when operation 
oil hole. 


is finished. SC units are interlocked to prevent inter- 
THE MACHINE: A Leland-Gifford special with five ference between cross and axial drills. One operator 


No. 2 self-contained units and standard hydraulically completes 60 camshafts per hour at 100% efficiency. 


For Automatic Drilling at its best be sure to see Leland-Gifford 


CALL THE OFFICE NEAR YOU 


LELAND-GIFFORD WORCESTER 1, MASSACHUSETTS 


Chicago 5 New York Office 


2515 W. Peterson Ave. 75 S. Orange Ave. 
Detroit South Orange, N.J. 
10429W.McNicholsRd. Los Angeles Office 
ey my 22 2620 Leonis Bivd. 


DRILLING MACHINES J g..intmpue.0(Be: 151 


Rochester 12, P. O. Box 24, Charlotte Station 
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To cut your blast cleaning costs... 


Pangqborn 


CLEANS IT FAST WITH 


ROTOBLAST 


MACHINES AND ABRASIVE 


CONTINUOUS-FLO 
TABLES 


BARRELS + 
pielel.b) 


BARRELS - 
* TABLE-ROOMS 


CABINETS + TURN-STYLE TABLES - 
SPECIAL MACHINES ABRASIVES 


Today hundreds of cleaning rooms across the country use 
high-capacity Rotoblast units in Pangborn machines for 
Rotoblasting castings, forgings, super alloys, etc., and de- 
scaling hot rolled steel. To learn how Rotoblast can help 
you, write PANGBORN CoRPORATION, 1200 Pangborn Blvd., 
Hagerstown, Md. Manufacturers of Blast Cleaning and 
Dust Control Equipment—Rotoblast Steel Shot and Grit.® 


For more data, circle this page number on inquiry card 
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hy well 


AND ITS DISTRIBUTORS 


READY TO 
SERVE YOU 
NOW. 


WITH A 
COMPLETE 
LINE 
OF 


GET YOUR COPY OF 
THIS 74 PAGE CATALOG 
AND DRILL HANDBOOK 

NOW! 


THREADWELL TAP & DIE CO., GREENFIELD, MASS. 


Stocking Warehouses: 
New York — Cleveland — Detroit — los Angeles — Greenfield, Mass. 





DRILLS 


CATALOG Neo. 59 
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BEARING 


MODERN HIGH SPEED WORK SPINDLE 
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PRECISION ROLLING MILL 
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TIMKEN “00” =f 


| — 
a | 
ii) 


GRINDER SPINDLE 


When you need super precision, use this—the 
world’s most accurate tapered roller bearing 


F you’re looking for greater ac- 

curacy on machine tool spindles 
or other bearing applications, you 
can get it with Timken® “OO” 
tapered roller bearings. Maximum 
allowable run-out is only 75 mil- 
lionths of an inch (.000075”), the 
closest tolerance in any tapered 
roller bearing in regular production. 

Developed to meetindustry’s ever- 
increasing needs for greater pre- 
cision, “OO” bearings are made in 
a special plant, as are two other 
high-precision bearings: ‘““O” with 
maximum allowable run-out of 
.00015” and #3 with maximum 
allowable run-out of .0003”. The 


accuracy of all these bearings is 
guarded by our modern gage lab- 
oratory—one of industry’s finest. 

The “OO” is another example of 
Timken Company leadership in 
tapered roller bearing design and 
manufacture. The experience gained 
in developing it assures greater pre- 
cision, longer, better performance 
in a// the Timken bearings you buy. 
And all are made from steel that’s 
nickel-rich for extra toughness. To 
be sure it’s the finest, we make it 
ourselves— America’s only bearing 
maker that does. 

To get super precision that will 


BETTER-NESS rolls on 


TIMKEN 


give your products the ultimate in 
accuracy and surface finish, specify 
Timken “OO” bearings for the 
machines you build or buy. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian plant: 
St. Thomas, Ontario. Cable: 
“TIMROSCO”. Makers of Tapered 
Roller Bearings, Fine Alloy Steels 
and Removable Rock Bits. 


WHEN YOU BUY TIMKEN® BEARINGS YOU GET... 


1. Quality you can take for granted 
2. Service you can’t get anywhere else 
3. The best-known name in bearings 
4. Pace setter in lower bearing costs 


This symbol on a product means 
its bearings are the best. 


tapered roller bearings 





